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The  military-developed  curriculum  materials  in  this  course 
package  were  selected  by  the  National  Center  for  Research  in 
Vocational  Education  Military  Curriculum  Project  for  dissem- 
ination to  the  six  regional  Curriculum  Coordination  Centers  and 
other  instructional  materials  agencies.    The  purpose  of 
disseminating  tlies^  cou^'ses  was  to  make  curriculum  materials 
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educators  in  the  civilian  setting. 
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Course  Description 

This  course  is  designed  to  provide  knowledge  in  receiving,  'storing,  issuing,  dispensing, 
a-  -!  chipping  of  petroleum  products.     The  course  consists  of  three  annexes  covering 
21^  hours  of  instruction. 

Annex  A  -  General  Petroleum  Subjects   -  provides  a  knowledge  of  general  subjects 
required  of  the  Petroleum  Supply  Specialist: 
Introduc t ion  to  Course 
Categoj^es  of  Petroleum  Products  , 

Visual  Examination  and  Contaminat ioa  of  Bulk  Petroleum  Products  • 

Petroleum  Health  and  Handling  Hazards' 

Fire  Fighting  Equipment  and  Procedures 

Basic  Math  Review  ^ 

The  Army  Maintenance  Management  System*  (TAMMS) 

Performance  Examination 

Operational  Maintenance  of  Instructional  Facilities 

Annex  C  -  Class  III  Supply  Point  Operations  -  provides  a  k  .owledge  of  methods  of 
petroleum  supply,  and  ope ration'-^and  operator  maintenaace  of  petroleum 
distribution  and  dispensing  equipment  used  in  Class  III  Supply  Points. 
Subjects  covered  include: 

Introduction  to  Supply  Point  Operations 

Operations  or  the  50  GPM  Pump  Operations,  Gallon  Collapsible  Drum,  and 

Filling  Cans  and  Drums 
Operation  of  the  FARE  System 
Operation  of  Tank  and  Pump  Unit 
Higging  for  External  Helicopter  Airlift 
Operation  of  the  350  GPM  Pump  and  Filter/ Separators 
Position^ayout  and  Operation  of  the  Fuel  System  Supply  Point 
Tank  Vehicle  Operations 
Aircraft  Refueling  ^ 
Opeationai  Maintenance  of  Instructional  Facilities 

■^nex  D  -  Terminal  Operations  -  provides  a  knowledge  in  terminal  operating  principles, 
procedures,  practices,  and  in  operation  and  operator  maintenance  of 
terminal  equipment.   This  includes  the  following  subject  inaterials: 

Aqua  Glo  Kit 

Introduction 

Gage  and  Sample  Storage  Tanks 
•  Gage  Tables  and  Volume  Correction 
Valves,   Pipe  and  Fii:ings 

Manifolds  "  ""^ 

Transfer  Pump 
Rail  Tank  Cars 
Tank  Maintenance 
Waterfront  Operations 

Practical  Exercise  and  Performance  Examination  in  Terminal  Operations 
Operational  Maintenance  of  Instructional  Facilities 

This  section  contains  both  teacher  and  student  materials.     Printed  instructor  materials 
include  a  plan  of  instruction  detailing  the  teaching  steps  by  the  units  of  instruction, 
criterion  objectives,   the  duration  of  the  lessons,  references  and  instructor's  guide  for 
each  annex!     A  course  manager's  guide  has  also  been  included  ^hich  contains  additional 
references  and  objectives.     Student  materials  include  three  study  guides  with  text  information 
objectives,   review  exercises,  and  references.  Technical  Manual  5-343  and  Field  Manual  10-69 
•  have  been  included  at  the  end  of  the  course  and  it  is  referred  to  throughout  the  course 
and  in  the  Program  of  Instruction. 
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Section  I  -  Preface 

A.     Course:  321-76W10>  Petroleum  Supply  Specialist 

i  Purpose:  Tq  provide  enlisted  personnel  with  knowledge 

in  receiving,  storing,  issuing,  dispensing, 
and  shipping  of  petroleum  products..  MOS 

i  for  which  trained:    Petroleum  Supoiv 

j  Specialist  ("76W10)  . 

j  C.     Prerequisites:  Mine  months  or  more  of  active  duty  ser^/ice 

,  remaining  after  completion  of  course. 

Standard  score  of  90  or  higher  in  aptitude 
area  CL.     Mo  security  clearance  required. 

D.     Length:  Peacetime  Mobilization 

8  weeks  7  weeks 

•H.     Training  Location:  U.S.  Army  Quartermaster  School 

Fort  Lee,  Virginia  23301 


o 


MOS  Trained  Feed 
r.     Mos  Feeder  Patterns:  Prerequisite  MOS        In  This  Course    Followint^  r^r 

09B00  76W10  .76W4Q 

G.  "Ammunition  Requirements:        No  ammunition  required. 

H.  .    Selected  Subjects  Recapitulation:     Not  Applicable. 

I.  Standardization  of  Prefix  Digit  5  Training:    Not  applicable. 
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Seccijn  II  -  Summary 

Course  -  Pecroieum  .iuppiy  Specialise,  321-76W10 
Hours  -  313 
Sub j  ecc 

A-     Acadeaic  Subjects 

Gefferal  Petroleum  Subjects 


Class  III  Supply  Point  Oueracions 
iertsmal  Operations 
.^-.^^.ar>  :  .pe-.ine  operations 


Hours 

25 

88 
73 

53 


Annex 

A 

C 
D 


Page 

7 

14 
IS 

-7? 


G 


O 


Subtotal 

3.     Nonacademic  Suojects 

Inprocessing 
Physical  -Gondiricning 
Commandant '  s  Tir:e 
Open  Time 
Outprocassir.g 

Subtotal 

Total 

Hecapi::ulaticn 
1-     ^'ncla.'isif  ied 
Total 

2.     Types  of-  Instruction 

Conference 
Deraonstrat i jn 
Hixan^inatlon  : 
Practical  Zxi^czL^^  1 
Practical  .^.cerci.;^.  j 
Practical  =:xcr-i.:,>  3 

Projir  imfid  In?]  cruccion 
U.S.  ^r^y^ 


270 


.2A 
12 
4 

313 

313 
313 


^3.0 
3.0 

4  3,3 
L3A,  0 

12.0 
S.3 
2.  7 
7.4 


:e'?.inar 

•  onacademi.  c 
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Section  III  -  3ody 

Course  -  Petroleum  Supply  Specialist,  321-76W10 

Academic  Subjects      Peacetime:  270  Hours 

Generi^l  Petroleum  Subjects 

Introduction  to  Course 
Categories  of  Petroleum  Products 
Visual  Examination  and  Contamination 

of  Bulk  Petroleum  Products 
Petroleum  Health  and  Handling  Hazards 
Fire  -Fighting  Equipment  and  Procedures 
Basic  Math  Review 
The  Army  Maintenance'2^anagement 

System  (TAI-IMS) 
Perf or:nance  Examination 
Operational  '.-laintenance  of 

Instructional  Facilities 

.Annex  Total 


4 
2 

5 
3 
4 
1 

2 
2 

25 
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Page 
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7 
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Section  III  -  Body  (Cont) 

Annex  Title  and  Subjects 

Class  III  Supply  Point  Operations 

Introduction  Co  Supply  Point  Operations 
Operations  of  the  50  GPM  P'jmp  Operations 

Gallon  Collapsible  Dn^,  and 

Filling  Cans  and  Drums 
Operation  of  the  FARE  System 
Operation  of  Tank  and  Pump  Unit 
Rigging  for  External  Helicopter  Airlift 
Operation  of  the  350  GPM  Pump  and 

Filter/ Separators 
Position  Layout  and  Operation  of  the 

Fuel  System  Supply  Point 
Tank  Vehicle  Operations 
Aircraft  Refueling 
Operational  Maintenance  of 
Instructional  Facilities 

Annex  Total 

Terminal  Operations 

Aqua  Glo  Kit 
Introduction 

Gage  and  Sample  Storage  Tanks 
Gage  Tables  and  Volume  Corrscticn 
Valves,  Pipe  and  Fittings 
Manifolds 
Transfer  P'jmp 
Rail  Tank  Cars 
Tank  Maintenance 
Waterfront  Operations 
Practical  Exercise  and  Performance 

Examination  in  Ter:ninal  Operations 
Operational  Maintenance  of 

Instructional  Facilities 


Hours            Annex  Page 
C 

1  14 

14  14 

4  15 

8  15 

2  15 

10  16 

20  '  16 

23  16 

4  17 

2  17 
88 

D  18 

2  13 

1  13 
14  18 

5  19 

6  19 
4  19 

6  20 

7  20 
4  20 

8  21 

14  21 

2  21 


Annex  Total 


73 


Seccion  III  -  Body  (Cone) 

Annex  Title  and  Subjeccs  Hours 

Military  Pipeline  Operacions 

Incroduccion  2 
Operacions  of  che  4*Scage 

Pump  7 

Operacions  of  che  6-Iach  Pump  2 

Pipeline  Mainc"enance  4 

Pump  Scacion  Operacion  16 

Muci-Producc  Pipelines  3 

Hoseline  Operacions  1 
Praccical  Exercise  and  Perfor:nance 

Exaninacion  in  Pipeline"  Operacions  18 

Annex  local  53 
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Page 


22 

22 
22 
23 
23 
23 
24 

24 
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Section  IV  -  Anne:ces 

Annex  A  -  General  Perroieum  Subjects 

Purpose  -  To  provide  a  knowledge  of  general  subjects  required  of  the 
Petroleum  Supply  Specialist 


File  No 
PS-A-l-PFS 

Hours 

Ob  j  ective : 

Reference : 

?S~A-2-?5S 
Hours 

Ob j  ective : 

Reference : 
?S-A-3-?rS 
Hours 
Ob j  ective : 


CI  as 

Introduction  co  Course 
4  U 


Type  of  Instruction 


2.7C,  1.3r 


Describe  the  duties  of  Petroleum  Supply  Specialist  MOS 
76W10,  NCOES  prerequisites  and  promotion  potential  E-1 
thru  E-.9  in  this  career  field.     Flew  of  petroleum  supplies 
in  CONUS  and  TCPNS.     Origin  and  history  of  petroleum. 


Ail  611-201;  Sec  III 
FM  100-10 
QMS  300.02a 


FM  29-45,  para  5-3,  5-7; 
F-TFC-32  and  Shell  Oil  Refining 
DA  Pam  611-7     DA  Pan  351-48 


Categories  of  Petroleum  Products 

2  U  .50,  1.5PI 

Identify,  list  and  describe  four  major  categories  of 
petroleum  products  and  give  two  examples  of  each 
category . 

FM  10-70  QMS  300.026 

Visual  Examination  of  Bulk  Petroleum  Products 

5  U  .4C,  2.0PE1,  1.6PE2,  1,0E 

Visually  examine  bulk  petroJjum  for  color  and  appearance # 
Recognize  five  general  types  of  contamination.  Identify 
tvDes  and  sources  of  cnnc.i'ninarlon.     pescri.be  lethod.^  of 


preventing  contaninuticn.  Measure  che  .API  and  group  the 
samp les  by  gravity  range , 


Reference ; 


10" 


QMS  300.656 


1  ■■ 


Section  IV  -  Annexes  (Cone) 
File  Mo 

Hours 

Objective : 


Reference : 
Hours 

Ob j  eccive : 


Reference : 


?S-A-6^?FS 
Hours 

Obj  ective : 
Reference : 


Clas 


Type  of  Instruction 


Petroleum  Health  and  Handling  Hazards 
3  U 


.2TV    .2C    2.6  ?I 


Identify  fire,  safety  and  health  hazards  related  to 
petroieuia  operations.     Identify  safety  precautions  in 
handling  petroleum  products.     Perform  necessar;/ 
first  aid  for  petroleum  injuries. 

TM  5-687,  Para  149-153; 

TA  10-69;  TV  130  Petri  Safety 

(23)         (3/:0  QMS  300,653 

Fire  Fighting  Equipment  and  Procedures 

4  U  .3TV  .6  D  .4C 


2.2 


Inspect  fire  fighting  equipment  common  to  petroleum 
units  and  identify  procedures  to  f?^        vhen  discrepancies 
are^  found.     Select  the  proper  fire  fighting  equipment. 
Complete  fire  fighting  equipment  inspection  tags.  Apply 
the  principles  of  extinguishing  fires  to  a  given 
situation,. 

TM  5-315  TM  5-687,  Para  154-164: 

FM  10-69  ]^  iO-8814  Oil  Fire  Protection 

through  knowledge  (30)  (C) 
GS  10-33,  Fire  Sue,  cession  Equipment  Jet  X  (5,5)  (3/W) 
MF  20-5773  Stoo  Them  Before  They  Starr     (15)  (3/W) 

CMS     300, 365 
Basic  Math  Review 

1  U  .2C,  .3?E3 

Solve  707.  o  f  the  Samp  le  prcb  lems  correctly . 

QMS  15,1?T  QMS  15.1 


IS 
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Section  IV  -  Annexes  (Cone) 


File  No 
Hours 

Objective  : 

Reference : 
PS-A-8-PFS 
Hours 

Obj  ective : 
Reference : 


Clas  Type  of  Instruction 

The  Array  Maintenance  Management  System  ^rA^-rMS) 

2  •       U  ,5T7  ,4  C1,1?T 

Identify  the  use  and  record  information  or.  ::he  following 
forms;  DA  Form  2400;  DA  Form  2408-L;  DA  Farm  2404; 
DA  Form  2408-14. 


QMS  222.3-11 


TM  38-75;  VT-TIO 
Performance  Examination 

2  U 
Perform  tasks  presented  in  all  previous  blocks. 
All  orevious  references,  * 


9r9 


Section  IV  -  Annexes  (Cone) 

File  No                                 Clas  T/pe  of  Iftfetruction 

PS-A-9-PFS                  Operational  Maintenance  of  Instructional  Facilit 

Hours  2  U  2?E1 

Objective:  Perfona  operational  maintenance  of  instructional 

equipment  and  facilities  used  during  this  annex. 

Reference:  QMS  222.3-12 

Annex  Total  25 


IV 


Section  IV  -  Aanexes  (Cent) 

Annex  C  -  Class  III  Supply  Poinc  Operations 

Purpose  -  To  provide  a  knowledge  of  niechods  of  petroleum  supply  in  whe 

coTnfaat  zone,  and  operacion  and  operator  oiaintanance  of  petroleum 
distribution  and  dispensing  equipment  used  in  Class  III  Supply 
Points 


File  No 
PS-C-l-PFS 
Hours 

Cb  jective : 
Reference : 
PS-C-2-PFS 

Hours 

Ob j  ective : 


Reference : 


Clas  Type  of  Instruction 

Introduction  Co  Supply  Point  Operations 

1        '  U  IC"  • 

Identify  subject  areas  contained  in  the  "  C  '*  Annex, 

FM  10-69  QMS  300,719 

Operations  of  che  50  G?M  Pump,  500  Gallon 

Collapsible  Drum,  Filling  of  5,  55  and  500  Gallon  Drums 


14 


U      ITV      ,2  C    4E2      8,3  PEl 


Perform  operators  maintenance  on  the  50  G?M  pump  and 
organic  equipment,  fill  che  '500-gallon  collapsible  drum 
using  the  50  G?M  pump  and  organic  equipment,  fill  che 
5 00- gallon  collapsible  drum  using  che  50  GPM  pump  and 
automatic  pressure  concrol  valve,  fill  5-gallon  cans 
and  55-gallon  drum5  using  che  50  GPM  pump  and  hose 
fitting  kit  and  operate  che  50  GPM  pump  in  any  direccec 
operations. 

FM  10-69;  'JZ 

FM  10-69;  VT  407;  para  19  and  20;  TA  10-4320-202-15; 
Para  9,10,13,46-62; 

VT  131  Operation  of  che  50  GPM  Pecroleum  Dispenser  (26,10U'I 
IF  10-3868  Care  and  L'se  of  che  Collapsible  Drums   (23)  (3/V) 
QMS  300,432 


15 


Section  XV  -  Annexes  (Cont) 

File  Mo  Clas  '^ype  of  Instruction 

Operaci'-Dn  of  the  FARE  Systen 

Hours  4  U  .2  C  3.8  PEl 

Objective:  Set  up  FARE  system  exercising  all  safety  precautions. 

Perform  operator  maintenance  check  on  pump  and  related 
hose  assembly.     Operate  the  FARE  system  in  aircraft 
refueling  operations . 

Reference:  TM  5-A320-243-Ij ,  FH  10-68 

DTM  5-A9 30-211-14    QMS  300.664 

PS-C-4-PFS  Operation  of  Tank  and  Pump  Unit 

Hours  8  U  .4C     .6TV  2E2  5PE1 

'  Objective:  Convert  the  coramon  cargo  truck  to  a  1200  gallon  tank 

vehicle,     "ill  53-gallon' cruris  and/or  5-gallon  cans. 
Fill  500-gallon  collapsible  drums.     Refuel  vehicles  and/ 
or  aircraft. 

Referetice:  TM  10-4930-204-15-;     Chap  1-3; 

VT-177  POL  TankVehicle    Operatione  (Tank  and  Pump  Unit) 
(30)     (3/W)  QMS  300.596-1 

PS-C-5-PFS  Rigging  for  External  Helicopter  Airlift 

Hours  2  U  .40,  IPEl,  6X7 

Objective:  Rig  and  hook  up  packaged  petroleum  using  the  sling  asseisbly 

Rig  a  sling  hook-up  for  50Q-gallon  collapsible  drums- 
Demonstrate  the  proper  use  of  the  static  electricity 
discharge  probe. 

Reference:  TM  10-500  TM  10-500-39 

TM  55-450-3  TF-55-3839     Sling  Loading  of  Helicopter 

QMS  78.23-4  (30)  (3/W) 


15 
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Seccr.on  IV  -  Annexes  (Conn) 


File  No. 
PS-C-6-PFS 

Hours  * 

Objeccive: 

Reference: 

?S-C-7-?FS 

r  Hours: 
Objective : 


Reference: 

Hours : 

Ob  j  ectiive : 


Reference : 


Clas  Type  of  IriJcruccion 

Operation  of  the  350  G?M  Pump  and  ?il:er/Separacors 

10  U  ^'  "        .3C,  7,7PE1,  2E 

Perrora  operaciona-i  saiecy  check  and  saincenance. 
Operate  350  G?M  punip,  T^aking  adjustziencs  in  given  operations, 
Operate  che  350  GPM  fiiier/separacor ,  checking  pressure 
and  recording  reading  in  log  book, 

TM  5-4320-20O-L5 ,  IM  5-<i32C-213-15 ,  RP  2217/3 
Role  of  che  Filler  Separator  in  National  Defense 
(17)   (c),  VT-I30  Operations  of  the  350  G?M  Petroleum 
Dispenser  (29.35)  '(3/W)  ,  QMS  300.563.- 

Position,  Layout  and  Operation  of  the  Fuel  System 
Supply  Point 


20 


U 


.70,  4.5PE1,   12Z2,  2.8r7 


Identify  and  layout  all  the  component  parts  of  che. 
fuel  system  supply  point  in  the  proper  position, 
connect  the  naniiold  assembly  to  che  10,000  gallon 
collapsible  scorage  tank,  operate  che  fi^el  system 
supply  point,  perform  operator  maintenance,  comply 
with  safety  procedures  and  secure  the  fuel  system 
supply  point, 

T3  5-*i^930-Z01,  TA  21-^1,  21-A3,  7T  176,  TF  3-3753, 
^TF  3-<i471,  IF  3-2966,  IF  3-^259,  QMS  300.566 


Tank  Vehicle  Operations 
23  U 


AC,  1.9E,  ir;,  19.7PE1 


Perform  operators  ::iaintenance  on  the  components  of  tank 
vehicles  and  record  all  action  on  DA  Form  240A .  Operated 
cne  auxiliary  pumps  in  transferrin:^  products,  obser^/ing 
safety  precautions.     Perfcm  on-loading  and  off-loading 
operations  of  both  types  of  tank  vehicles  as  directed. 

TM  9-2320-209-10,  Cha?  11,  Sec  VTI,  TM  9-2330-:7:-14 , 

FM  10-71,-  VT-12-:i  Tank  Truck  (Fi'ter  Separator)  (3/V)  , 

TF  10-a319,  QMS  3C0.4  39 


.0 


/7 


Section  IV  -  .Annexes  (Cone) 


Fila  No 
PS-C-9-P7S 
Hours 

Objective : 


Referencii: 

PS-C-IO-PFS  • 
Hours 

Objective: 
Reference : 
Annex  Total 


Clas 

Aircraft  Refueling 
4  U 


Type  of  Instruction 


2PE1  1.9E 


,1C 


Refuel  and/or  defuel  aircraft  with\  arniy  tank  vehicles. 
M49C  ser-:ices,1200  gal.  2  1/2  ton, 'and  M131C  ser^/ices , 
5000  gal  semitrailer  5  ton.     Refuel  aircraft  using  the 
(Pares)  Forward  Area  Refueling  Equipnent  System.  Perfora 
rapid  refueling  or  helicopters  using  the  ten  point 
procedures.     Ise  all  safety  Treasures  that  are  required  in 
aircraft  refueling  operations. 

FM  10-68,    13  55-9150-200-25;  Sec  2 
QMS  300.  304-1 

ODeraticnal  Maintenance  of  Instructional  Facilities 


2PE1 


Maintain  TOE- and  Petroleum  Handling  Equipment 
performing- preventive  maintenance. 

All  previous  references 
QMS  222.3-iA  . 


38 


Assist  in 


Section  IV  -  Annexes  (G«nc) 


Annex  D  -  Terainai  Operations 

^uroose  -  Tq  orovide  a  knowledge  in,tar:ninai  operating  principles, 
procedures,  practices,  and  in  operation  ana  operator 
maintenance  of  terminal  equipment 

File  >Io  -  Clas        ;  Type  of  Instruction-^ 

PS-D-l-PFS  Introduction 

Hours  '  1  U  ' 

■    Objective:  Idencify  nhe  subject  areas  rhac  ars  contained  in  the 

"D"  annex  (TerTiinai  Operations). 

aexarencs:  F>-I  10-13,  OM^  300.501 

PS_0_2-?FS  .\qua-Glo  Water  Detection  Test 

.7C     -ITV     .2D  IPZl 

Obiectiva:  Take  a  fuel  sample  vithout  spilling  or  contaminating 

it.     Conduct  an  Aqua-Glo  Cast  cn  chat  sample  accurate  , 
to  within  5  parts  per  nillion  of  water. 

Reference:-  10-68  ,  FM  10-70  ,        QMS  300 . 506 

P2  D-3-PFS  Gage  and  Sanple  Storage  Tanks 

iA  tj  iTV     .4C    4  ?Z3      3.5  ?E1 

Hours  1>4  J 

Object'- ve:  1-     Take  a  bottorn  sanple  froc  a  bulk  storage_cank  using 

the  steo  bv  step  procedures;  :ill  out  a  sample  tag;  ^ 
identifv  and  perform  different  sayr.pling  methods  and 
techniques;  take  a  aulticank  sample  from  a  tank  farm 
complex; take  an  all  level  samole. 

2.     Measure  the  bottom  sediment  and  water  (BSy.O   in  _a 
storage  cank;  suotract  the  measured  volume  o:  aSi'..  :rom 
-he  volume  of  oecroieum;  record  the  average  temperature 
:       of  petroleum  in  i  storage  tank  and  observe  a.l  aaratv 
precautions  and  procedures. 

Tvt  -0-1101;  ■.-1-133  Sampling  3ulk  Petroleum  ;19.;5)     (3,  •.;) 
VT-132  Measuring  3ui;<  P-croieum  v.-.^O)  ..00. ,0. 

?M  10-13,  .\TSM  Me: nod  D--70. 


Section  IV  -  Annexes  (Cone) 

H 

rile  Mo  Clas  Type  of  Inscruccion 

?S-D-4-??S  Gage  Tables  and  Volune  Correccion 

Hours  3  U  3.7  PE2      .3C  1Z2 

Objeccive:  Decemine  the  volune  of  aeasured  liquid  pecroleum  using 

che  scrapping  cable.     Decenaine  the  correccion  faccor  for 
each  produce  liscsd  in  the  volusie  tables,  when  given  the 
observed  temperature.     Correct  the  aeasured  volume  to 
sixty  (60)  degrees  fahrenh-eit .     Detemine  what  group 
number  a  given  API  gravity  range  is  in  by  corresponding 
degree  of  API  gravity  using  table  III. 

Reference:  m  10-13;  FM  10-68,  Table  8,  Para  95;  QMS  300.50  5 

?S-D-5^?FS  Valves,    Pipes  and  Fittings 

Hours  6  U  1-6C,  4PE1,  . '-^^7 

Objective:  Identify  the  different  types  of  valves  and  fittings, 

Perform  inspections  and  operator  maintenance  on  Che 
valves-     Identify  the  use  and  purpose  of  each  fitting  used 
in  Petroleum  Pipeline  Operations.     Identify  the 
use  and  purpose  of  each  valve  used  in  Pecroleum  Pipeline 
Operations. 

'Reference:  TM  5-3^3  para  3-^; 

FM  10-20  para  5-30; 

TM  5-67S  para  15;  TF  10-3702  Valves  in  Pipeline 
QMS  300.502  (13)  (3/W) 

?S^D-6-?FS  Manifolds 

Rous  4  U  IC,  2PE2,  IPEl 

Objective:  Identify  the  different  rypes  and  purposes  of  manifolds 

used  in  bulk  petroleur.  operations.     Identify  pipelines 
by  standard  marking  codes.     Perform  operation  maintenance 
on  the  manifold. 


■^ference:  T>f"5-3'^5     Caap  10;     Sec  17;  FM'IO-lJ 

MIL-STD  16 ID  QM-S  300.  50: 


Section  IV  -  .Annexes  (Cone) 


Flic2  No 

Hours 

Ob  j»?ctive : 


Raiarence : 

?S-D-8-?FS 
Hours 
Objective : 


Reference : 

?3-D-9-?T3 
Hours 

Ob j  ecrive : 


Ref  e  rence : 


Clas 
Transfer  Pump 
6 


Type  of  Inscrucrion 


U 


IC,   .5D,  4,5  ?E1 


Pariorni  oper^cor  iiaincenance  and  fill  ouc  ?om  240a 
on  a  single  stage  pump  -onir.     Operaca  tae  punp  unit  in 
accordance  vich  given  sicuacions.     Perfonn  all  safecy 
precaucion  checks.     Record  all  pumping  orders  in  che 
terainal  log  book. 

TM  5-A320-211::i2,  para  10; 
7H  10-13 
QMS  300,503 


Load  Rail  Tank  Cars 


U 


2C,  5?E1 


Posicion  che  rank  car,  ground  and  bond,  observing  all 
safer/  precautions.     Inspect  che  tank  car,  sample  residue 
innage  and  ser^rLcs  for  which  intended.     Identify  rwo 
aiethods  of  loading  and  unloading  a  rail  tank  car.  Load 
Che  tank  car  and  gage  with  both  Che  long  pole  and  short 
pole  aiethods.     Take  a  sample  and  temperature  of  the 
product  afr.ar  loading  the  tank  car. 

TM  10-1101;  para  91-95; 

FM  10-13;  Chap  V;        QMS  300-511 


rank  Mair.tinance 
4 


U 


3C, 


2D,  ,5?I 


Fit  the  safety  harness  of  the  mi^'^e  safety  set  to  his 
body.     Fit  the  fresh  air  mask  of  the  aiine  safety  set 
to  his  face.     Identify  the  uses  of  the  expiosiriieter 
indctecting  flarjr.able  vapors.     Operate  the  explos iniet er 
in  inspecting  a  hazardous  area.     Perform  external 
maintenance  on  petrols^um  storage  tanks  and  accessories. 

.\R  420-56 

TM  5-67S;  para  13,1-, 15, 
FM  10-20 
QM5  300, 5 i: 


Section  IV  -  Annexes  (Cone) 

rile  No  Clas  Type  of  Inscrucclon 

PS-OIO-PFS  %'aC2rfronc  Operacions 

Hours  8  U  2.3C,      4PE1,        IPE2 , 

.777 

Objeccive:  Connect  bonding  from  shore  Co  ship  and  close  the 

grounding  switch.     Board  the  ship  and  gage,  sample 
all  cargo  tanks,  before  and  after  readings.  Couple 
cargo  hose  from  shore  to  ship  and  make  preoperational 
checks  to  prevent  oil  skills.     Discharge  cargo  from 
ship  to  base  terminal.  Unload    the  ship  using  shore 
base  facilities*     Fill  out  tanker  discharge  reporr 
form  DD  250-1.     Issue  a  dry  tank  certificate.  Name 
three  ways  to  clean  up  oil  spills. 

Reference:  TT  10-2355,  POL  Pier  Operations 

?M  10-18;     Chap  II; 

MF  7790  Measuring  ^nd  Sampling  Barges ,  Tankers  (16)  (BAO 
QMS  300.512 

PS-D-Il-PFS  Practical  Exercise  and  Performance  Examination  in  TeminaJL 

Operations 

Hours  14  U  .2C  5.8PE1,  8E2 

Objective:  The  student  will  perform  in  each  area  and  be  graded  on 

waterfront , tank  car,  gaging  and  sampling  phase  of  the 
operations . 

Reference:  All  previous  references 

QMS  300.513 

PS-D-12-Prs  Operational  Maintenance  of  Instructional  Facilities 

Hours  2  U  2PE1 

Objective:  Maintain  TOE  and  Petroleum  Handling  Equipment.  Assist 

in  performing  preventive  maintenance. 


Reference:  All  previous  reitirence 

QMS  22::.  3-15 

Annex  Total  73 


:i  - 


Seccion  17  -  Anne:-:es  (Cone)  ^ 

.^nex  E  -  Milicar/  Pipeline  Ooeracions        ^^^"^ ^^.'^//^  ^'ir^^x'^^^'M  <l^^iVS£S. 

.^.•^^-,r  -iT-ipl-fne  ooeracions,  practices, 


rile  Mo 

Hours 

03  j  ective  : 

3^1 arencs : 

PS-E-2-PFS 
'riours 
Objective : 


Reference : 

PS-E-3-PFS 
Hours 

Objective : 


Clas 
Introduction 


Type  of  Instruction 


I.5C,  .5r7 


Identify  che  contants  of  "E"  Annex.     Identify^ the 
advantages  and  disadvantages  or  M^l-tary  . .?e^^  • 

£4!;'Mlk-.a.;  ?i,.IV.:21vs  =  a=,  CBI  th.ac.a  (23) 
QMS  300.401 

Operation  of  the  .-inch,  i-5Cage  Pu:^? 

7  a  .2C,     .5D,  4.3?Eri 

oo-acor  maintenance.     Prepare  DA  ror^  2404 
'.nH'^^Ioa--  •    C-e-ate  ths  four- inch,  four-5tage  ou^pmg 
S?cr1d;ncif;  safec.  c.ec..  required  ^ ^ i;^^ 
operations.     Idencify  ".he  proper  suction  ana  a.scnars- 
pressurs  for  norrial  puitoing  operac-ons- 

TA  5-4320-210-12;  VA  33-750;  Chap  2  and  3 
QMS  300. -^0 2 


Operation  of  the  5- inch,  2-stage  Pucp 

U  •7C, 


.  3D ,  IPIl 


Reference : 


Perfonn  o reoperational  maintenance  and 
Identify  che  difference  between  ser.es  -d  ?a  al  . 
connection.     Operate  the  r;^:"!;  :-./^;-;-:^! 

unit.     Identify  proceaures  :or  ^et-ng  ^aiet. 

switch. 

--9^-7;        T:-'.  5-4320-217-15;     Chao  1,2,3; 
FM  10-:0;     TA  10-13;  :hS  3G0..06 


29 
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Section  IV  -  Annexes  (Cone) 

'^^^  -  Clas  Type  of  Inscr-jcticn 

Hoseline  Operacions 
Hours  1  u  ir; 

Objective:  Identify  the  assault  hoseiine.     Identify  che  intended 

use. 

Reference:  FM  5-3A3;  para  9-19;  9-25 

VT-128,     The  4"  Petroleum  Assault  Hoseline 
Q^S  300.407 

PS-S-3-PFS  Practical  Exercise  and  Perforniance  Examination  in 

Pipeline  Operations 

Hours  IS  u    ■  3p^^^ 

Objective:  Work  through  a  practical  exercise  on  all 

phases  of  pipeline  operations  and  chen  be 
given  a  graded  perfonaance  exaninacicn. 

Reference:  All  previous  references 

QMS  300.481 

Annex  Total  53 


o 
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Seccion  IV  -  .Annexes  (Cent:) 
Fila  No 

Hours 


Objective ; 


Reference : 


?S-E-5-?FS 

:'ours 


Objective : 


Reference : 


Hours 

Ob j  ective : 


Reference : 


Clas 

Pipeline  Maintenance 


Type  of  Instr-jction 


1.4C,  .5D,  I.5PE1 
.2PE2,  .4r/ 


Identify  four  .methods  of  repairing  coupled  pipeline 
leaks.     Fill  out  a  leak  report  DA  Form  10242.  Locate 
leaks  in  a  pipeline  by  patrolling.  Identify 
different  T.ethods  of  patrolling. 


AR  420-56; 
T7  5-1362 


PA  10-20;     para  7,13,17,20; 

Militar'/  ?i::eline  Coerations 


r'arr 


-aym 


'i^elmes 


QMS  300,:.05 

P'omp  Station  Open  ions 
16  U 


1.3C,  5PF2,  .5D, 
13-5PF1,  ^T7 


Perfortn  inspection  and  prepare  sta^cicn  for  receipt  of 
pumping  order.     ?uc  pur.ping  station  on  line  vhen  proper 
suction  pressure  is  observed  and  in  zhe  correct  sequence. 
Rotate  pumping  unics  and  perfor:::  operator  maintenance. 
Identify  and  execute  all  pumping  orders.  Conduct 
scraper  operations  as  required. 

FM  10-20 
FM  10-13 

Scrapers  and  Sand traps 
QMS  300.403 


Operate  }!ulci-?roduct  Pipelines 
3  U 


2C,  ID 


Identify  the  proper  sequence  for  batching  a  mult-prcdur t 
pipeline.     Detent  an  interface  by  API  gravi:y.  Identify 
T^nchods   CO       spnse  of  ^nre'-face  -^irh.vaste.     Record  HzllU 
of  c'jlor  and  gravity  change-     Identify  proper  gravi  r/ 
cut  for  interface. 

F>f  10-69 
FM  10-13 
QM-  300.^*06 


Si 
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COURSE  MANAGEMENT  GUIDE 
vos  76W10.  Petroleum  Supply  Specialist 


Section  I.  Introduction 


and  course  manager,  implement  ^^^/"^^^^^^s.^d  Personnel  Management 
for  MOS  76W10  (slcill  level  1  "^^^'^/^^^^"is  to  be  constructed. 
Tystem  (EPMS)).  ^."f/^.^tr  what  they  n^st  be  taught,  when 

how  the  students  will  be  ^  evaluated.     However  this 

chey  will  be  tested,  and  ^^^^^^^f  the  management  guidance 

document  is  not  intended  to  P"^^^^        managers  may  change,  revise. 

^^^rr^m  cSrgulde%s^locari0P's  aL  mission  requirements 
or  deviate  trom  tnxs  s^j-u 


dictate 


^t^arlpd  bv  a  Student  Guide 

and  I■,SCP^>="r  Guide.     These  j„  ,i,is  course.     A3  the 

,arts  of  Che  entire  craininj  package  ^.  ^„i„i„j 

course  .-naser  is  responsible  '"J^^^'J^.^^         ,i,e  course  vorks . 

''hirre"rn  "ou  TouI^  reaSTnf-ihCain  a  cop,  of  aU  course 
;i:eria!s"co  include  appropriate  guides. 

3.  cr  MATZRIALS^    '?-TiU  reid-'onr";;  ^er' 

,een  provided  in  "'"flholn  o^ihe  ^terLls  checklist,  except 

rhfuirp°;viS  :t"ir.rthr Upies  of  the  for.  to  each  student 

-ir  is  not  necessary  ^or 
4.     BACKGROUND.     As  the  course  -a^ag"     i  ^^^^^^^^ 

.ou  to  be  an  expert        ^^..^^^^^J^rse  f  ^^^^         '^^^"'^  °'  , 
recommended  that  you  ^jf  ^^^^^^^  f^^,  paragraph  7)  .    Mater...as  and 
instruction  used  for  ^i^^^^/"^"^^^^",^         Instructor  and  St.^dent 
logistical  requiremer.ts  are  listed  in 
Guides  of  each  annex. 

3.     .ECO«  -\rur  =rlnrs™ir.s^^^^^ 

-  td^rrrerto^Co^llndrnr.  C.  S.  Army  Q-«---^  ^ ' 
f,°^t     ATSM-?S-CD-IMD.  Fort  Lee.  Virginia  23801. 

L      L  kc^^  be«n  ©m) /I'ec/  because 


PS 


7  IffiTHODS  OF  INSTRUCTION.  Instructional  materials  for  the 
course'are  self-paced;  that  is.  the  students  study  and  Progress 

Dace  which  is  best  suited  to  their  mental  and  physical 
cIpabUitifs      Therefore,  students  do  not  compete  with  each  other, 
but  with  themselves  as  they  -progress  through         course  The 
rima  allotted  for  coverage  of  each  instruction  block  is  indicated 
li  the  I^trucror  and  Student  Guides.    The  time  frames  are  suggested 
lllotLn?^    "ou  are  free  to  increase  or  decrease  the  time  element 
ifTircu^^ances  warrant  such  action.     The  following  are  two  types 
of  settings  that  will  be  used  ror  teaching  MOS  76W10. 

a.  Classroom.  The  classroom  is  used  for  those  instruction 
blocks  that  do  not  require  any  special  equipment  or  materiel.  This 
'yje  of  setting  has  tSe  advantage  of  providing  the  student  with 

f  quiet  atmospLre  in  which  to  work  and  study.     The  classroom 
..-ttina  also  provides  quick  access  to  reference  materials 
TnS  tS  instructor  in  situations  where  students  need  imedlate 
feedback  to  their  problems  or  questions. 

b.  P^rrnlPum  Training  Facility  (PTT) .    While  the  students 
are  in  training  for  MOS  /faWlO:  a  great  deal  of  ^^^^ 
at  an  actual  or  simulated  petroleum  training  ^^^^i^^^.^,!!^-. 

?T7  should  be  equipped  with  those  items  of  equipment  listed  in  the 
llstructoJ  and  Student  Guides.     In  addition,  the  PTF  should  provide 
s^  aSfe  study  and  relaxation  areas  since  the  majority  of  training 
ani  evaluation  of  students  enrolled  in  76W10  will  be  conducted 
in  this  type  of  setting. 

Section  II.     Course  Composition 

srade  readability  ievei  ^°  identify  those  students 

Instructors  snould  maice  a  sincere  ci-uutu  j   ^j^^^ 

irt"«lding  handicaps  and  adjust  their  schedules  to  accommodate 

these  students. 

9      ANNEX  COMPOSITION.     The  entire  course  is  divided  into 

c.re  "anrxes.  each  of  which  is  broken  ^-"/^r  °  •  :rhi:)h«  St^ud^r 
blocks  (see  para  6)."    Each  student  is  provided  with  his/her  Student 
C  ife  aid  the  instructional  materials  required  j«  J-„^;,=",f3 
as  programed  texts  (PT's) .  practical  exercises  (?E  s),  and  "^ndouts. 
•   ns?ructors  should  be  provided  with  an  Instructor  Guide,  a  Student 
Guide,  and  a  copy  of  each  item  of  material  used  by  the  students. 


5? 


The  Instructor  and  Student  Guides  outline  for  the  instructor  and 
the  student,  respectively,  the  course  content  and  objectives  of 
each  instruction  block  as  well  as  the  logistical  requirements. 
In  some  instances,  local  conditions  and  operating  procedures  or 
aiiasion  requirements  toay  necessitate  some  alterations  or  revisions 
to  these  guides. 

10.     TESTING.     Testing  for  >iOS  76W10  is  usually  covered  in  the 
last  instruction  block  of  the  annex.     Because  of  the  nature  in 
which  some  of  the  instructional  Jiaterlals  are  developed,  students 
will  be  tested  after  completing  instruction  block  D-3  and  upon  completion 
of  all  blocks  in  Annex  D.    However,  there  is  no  examination  given  after 
completion  of  Annex  C;  instead,  students  are  tested  oily  on  certain 
blocks  as  they  progress  through  the  annex.     During  teiiting.  students 
are  permitted  to  refer  to  any  reference  materials  used  in  the  annex. 

a.  Standard.     Students  who  successfully  complete  the  annex 
examinatTon  with  70  percent  or  higher  of  the  raw  score  are  permitted 
to  advance  to  the  next  course  annex. 

b.  Pretesting.    This  course  does  not  provide  any  materials 
for  pretesting  students.    However,  remind  students  that  they  are 
free  to  skip  or  pass  a  block  of  instruction  if  the  material  covers 
a  subject  area  in  which  they  are  already  familiar  or  feel  qualified 
to  handle  without  further  study.    At  the  same  time,  the  students 
must  be  cautioned  that  they  will  not  be  able  to  demonstrate  their 
confidence  until  they  are  ready  to  take  the  annex  examination. 

c.  Retesting. '  Any  student  scoring  less  than  70  percent 
of  the  raw  score  on  an  annex  examination  must  take  a  recest  at  a 
time  and  place  designated  by  the  instructor,  commander,  or  course 
manager.     Only  on  special  occasions  are  students  permitted  to  take 
a  second  re  test  if  they  fail  the  first  one.    A  second  retest  is 
granted  only  at  the  sanction  or  approval  of  the  commander  or  course 
manager  if  recommended  by  the  instructor.     If  a  student  fails  to 
pass  the  first  or  second  retest,  it  is  customary  to  have  the  student 
dropped  from  the  course  and  reassigned  elsewhere  or  reclassified 

to  another  MOS . 

d_.     Critiquing  test.     Under  self-paced  instruction,  the 
instructor  must  critique  or  re^/iew  all  areas  of  the  annex  examination 
with  the  student.    This  gives  the  instructor  an  opportunity  to 
counsel  and  assist  those  students  who  might  have  learning  problems 
with  the  materials. 

e.     Security  procedures .     It  is  imperative  that  ai'l  examination 
-nacerlal  and  solution  sheets  be  secured  at  all  times  under  lock  and 
key  when  not  in  use-     These  materials  should  be  released  only  to  che 
instructor.     After  a  student  has  completed  an  examination,  che 
instructor  should  grade  it  inmediately ,  critique  ir  wizh  the  studenz. 
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and  have  the  copy  filed  securely  or  destroyed.    I  f  an  e:jamination  Is 
compromised  in  any  w«y  by  the  instructor  or  course  manager,  it 
will  be  Inciimbent  upon  d>«  instructor  or  course  manager  to  revise 
or  prepare  a  neW  exanination. 

11.    STUDENT  RECORDS.    An  academic  record  is  prepared  and 
maintained  on  each  student  as  he/she  progresses  through  the  course. 
The  instructor  is  responsible  for  recording  and  maintaining  the 
data  reflected  on. this  record.    The  coanander  or  course  manager 
should  prepare  a  guideline  for  instructors  specifying  the  types 
of  acadeijic  data-  that  will  be  Icept  on  each  student.  Additional 
information  on  preparation  and  maintenance  of  student  files  is  contained 
in  the  Instructor  Guide. 

12.    SPECIAL  NOTICE:.  Please  note  that  no  material  is  provided  for 
Annex  "B",  Package  Operation  aiid  Annex  "E".  Pipeline  Operations  for  the 
Course  o.'-  Instruction  outlinea  1n  Annex  C  to  this  publication.    Yo"  w""'' 
also  note  that  several  Quartermaster  Subcourses  have  been  identified 
for  each  of  these  annexes  that  are  recommended  as  a  means  to  partially 
accomplish  these  training  requirements.    Enrollment  in  these  subcourses 
can  be  accomplished  by  completing  a  OA  Form  145,  Application  for  Enrollment, 
and  submit  to  the  Army 'Correspondence  Course  Program  (ACCP),  US  Army 
Training  Support  Center,  Newport  News,  VA  23628.    The  best  means  to 
accomplish  this  training  is  at  Fort  Lee.  VA  or  during  the  umts  AT  where 
facilities  are  available. 
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ANNEX  . 


COURSE  OF  INSTRUCTION 


A.  Course: 

B.  Purpose: 

C.  Prerequisites: 


821-76W10.  Petroleum  Supply  Specialist 

To  provide  enlisted  personnel  with  knowledge 
in  receiving,  storing,  issuing,  dispensing,  and 
shipping  of  petroleum  products.    MOS  for  which 
trained:    Petroleum  Supply  Specialist  (75W10). 

Standard  score  of  90  or  higher  in  aptitude  area  CL, 
So  security  clearance  required. 


C-1 
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Annex  A 
Purpose 


General  Petroleum  Subjects 

To  provide  a  knowledge  of  general  subjects  required  of  the 
Petroleurt  Supply  Specialist 


File  No 
A-l 
Hours 
Objective: 

Reference: 


A- 2 

Hours 
Objective: 

Reference: 


Introduction  to  Course 
4 


Clas 


U 


Type  of  Instruction 


2,7C,  1 .3F 


Describe  the  duties  of  Petroleum  Supply  Specialist  MOS 
76W10,  NCOES  prerequisites  and  promotion  potential  E-1 
thru  £"9  In  this  career  field.    Flow  of  petroleum  supplies 
in  CONUS  and  TOPNS.    Origin  and  history  of  petroleum. 


AR 
FM 


;  Sec  III.  FM  29-45,  Para  5-3,  5-7; 

F-TFC-32  and  Shell  Oil  Refining 


QMS  .300.024 


OA  Pam  611-17 


Categories  of  Petroleum  Products 

') 


U 


OA  Pam  351-48 


.5C,  1.5PI 


Identify,  list  and  describe  four  major  categories  of 
petroleum  products  and  give  tow  examples  of  each  category. 


10-1105 


QMS  300.025 


A- 3 
Hours 

Ob  j  ect-f  ve ; 


Visual  Examination  of  Bulk  Petroleum  Products 


/ 
/  5 


U 


.4C  2.0PE1 
1.0PE2  l.nE 


Visually  examine  bulk  petroleum  for  color  and  appearance. 
Recognize  five  general  types  of  contamination.  Identify 
types  and  sources  of  contamination.    Describe  methods  of 
preventing  contamination.    Me'asure  the  API  and  group  the 
samples  by  gravity  range. 


References: 


TM  10-1101 


TM  10-1166 


QMS  300.656 


Type  of  Instruction 


'  Petroleum  Health  and  Handling  Hazards 


ERIC 


Hours 


3  U  -217,  .2C,  2.5PI 


Obiective  Identify  fire,  safety  and  health  hazards  related  to 

^  petroleum  operations.    Identify  safety  precautions  in 

handling  petroleum  products.    Perform  necessary  first 
aid  for  petroleum  injuries. 

References-         TM  5-687,  Para  149-153;  TM  10-1101;  TV  180  Petri  Safety 
(28)  (B/W)  QMS  300.653 

A.5  Fire  Fighting  Equipment  and  Procedures 

4  U  .8TV,  .60,  .4C,  2.2PI 

Hours  * 

Objective:  Inspect  fire  fighting  equipment  conrnon  to  petroleum  units 

UDjective.  and  identify  procedures  to  follow  when  discrepancies  are 

found.    Select  the  nroper  fire  fighting  equipment.  Complete 
fire  fighting  equipment  inspection  tags.    Apply  the 
principles  of  extinguishing  fires  to  a  given  situation. 

References:  TM  5-315,  TM  10-1101,  TM  5-687    Para  154-164;  MF  10-8814  Oil 

Fire  Protection  through  knowledge  (30)  [C) 
GS  10-33,  Fire  Suppression  Equipment  Jet  X  (b.b)  ;.b/w) 
MF  20-8778  Stop  Them  Before  They  Start  (15)  B/W; 
QMS  300.855 

The  Army  Maintenance  Management  System  (TAMMS) 

2  U  .5TV,  .4C,  I.IPI 

Hours 

Obiective-  Identify  the  ase  and  record  infomation  on  the  following 

Objective.  ^^q.       Fom  ,2408-1;  DA  Fom  2404;  DA  Form 

24C8-14. 

References:  TM  38-750;  VT-TIO,  QMS  222.3-11 

Annex  Total  20 
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Annex  C  -  Class  III  Supply  Point  Operations 

Purpose  -  To  provide  a  knowledge  of  methods  of  petroleum  supply  in  tre 

combat  zone,  and  operation  and  operator  maintenance  of  petroleum 
distribution  and  dispensing  equipment  used  in  Class  III  Supply 
Points 

Clas  Type  of  Instruction 

Introduction  to  Supply  Point  Operations 
Hours  1  U  IC 

Objective:  Identify  subject  areas  contained  in  the  "C"  Annex. 

References:.         TM  10-1101,  QMS  300.719 

^"2  Operations  of  the  50  GPM  Puirp,  500  Gallon  Collapsible  Drum, 

Filling  of  5,  5S,  and  500  Gallon  Drums 

U  ITV,  .2C,  4E2,  8.8PE1 

Objective:  Perform  operators  maintenance  on  the  50  GPM  pump  and 

organic  equipment,  fill  the  500-gallon  collapsible  drum 
using  the  50  GPM  pump  and  organic  equipment,  fill  the 
500-gallon  collapsible  drum  using  the  50  GPM  pump  and 
automatic  pressure  control  valve,  fill  5-gallon  cans 
dnc  55-gallon  drums  using  the  50  GPM  pump  and  hose 
fitting  kit  and  operate  the  50  GPM  pump  In  any  directed 
operation. 

References:  TM  10-1101  VT  407;  Para  19  &  20;  TM  10-4320-202-15- 

Para  9.  10,  13,  46-62; 

VT  131  Operation  of  the  50  GPM  Petroleum  Dispenser  (25.10)(B/W) 
TF  10-3868  Care  and  Use  of  the  Collapsible  Drums  (23)  (B/W) 


C-3  Operation  of  the  FARE  System 

*  U  .2C  8.8  PEl 

Objective:  Set  up  FARE  system  exprcising  all  safety  precautions. 

Perform  operator  maintenance  check  on  pump  and  related 
hrse  assembly.    Operate  the  FARE  system  in  aircraft 
refueling  operations. 


File  No 


37 

Clas  Type  of  Instruction 


References: 


TM  5-4320-248-15,  DTM  5-4930-211-14,  QMS  300.664 


C-4 

Hours 

Objective: 

References : 

C-6 
Hours 

Objective: 
References: 


Operation  of  Tank  and  Pump  Unit 


8 


U 


.4C,  .6TV,  2E,  5PE1 


Convert  the  coirmon  cargo  truck  to  a  1200  gallon  tank 
vehicle.    F^ll  55-ganon  drums  and/or  5-gallon  cans. 
Fill  5G0-gallon  collapsible  drums.    Refuel  vehicles  and/or 
aircraft. 

TH  10-4930-204-15;  Chap  1-3; 

VT-177  POL  Tank  Vehicle  Operation  (Tank  and  Pump  Unit) 
(30)  (B/W),  QMS  300.596-1 


Operation  of  the  350  GPM  Pump  and  Filter/Separators 

10  U  .3C,  9.7PE1 

Perform  operational  safety  check  and  maintenance.  Operate 
the  350  GPM  pump,  making  adjustments  in  given  operations. 
Operate  the  350  GPM  filter/separater,  checking  pressure 
and  recording  reading  in  log  book. 

TM  5-4320-200-15,  TM  5-4320-218-15 

RF  2217/3  Role  of  the  Filter  Separator  in  National  Defense 
(17)  (C) 

VT-130  Operation  of  the  350  GPM  Petroleum  Dispenser  (29.35) 
(B/W),  QMS  300.663 


C-7  Position,  Layout  and  Operation  of  the  Fuel  System  Supply 

Point 

Hours  -  20  U  .7C,  4.5PE1,  12E,  2.8TV 

Objective:  Identify  and  layout  all  the  component  parts  of  the  fuel 

system  supply  point  in  their  proper  position,  connect  the 
manifold  assembly  to  the  10,000  gallon  collapsible  storage 
tank,  operate  the  fuel  system  supply  point,  perform  operator 
maintenance,  comply  with  safety  procedures  and  secure  the 
fuel  system  supply  point. 

References:  TM  10-4930-203-13;  FM  21-^1;  FM  21-48;  VT  176;  TF  3-3753; 

TM  3-4471;  TF  3-3966;  TF  3-4269,  QMS  300.666 
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File  No 
C-8 
Hours 
Objective: 


References: 


Tank  Vehicle  Operations 
20 


Clas 


U 


Type  of  Instruction 


.4C,  1.9E,  ITV,  19.7PE1 


Perform  operator  maintenance  on  the  components  of  tank 
vehicles  and  record  all  action  on  DA  Form  2404.  Operate 
the  auxiliary  pumps  in  transferring  products,  observing 
safety  precautions.    Perform  on- loading  and  off-loading 
operations  of  both  types  of  tank  vehicles  as  directed. 

TM  9-2320-209-10;  Chap  II.  Sec  VII;  TM  9-2330-272-14;  TM  10-1113; 
VT-124  Tank  Truck  (Filter  Separator) (15)  B/W 
TF-10-4319,  QMS  300,439 


Annex  Total 


77 


C-9 


ERIC 


Annex  0  -  Terminal  Ooerations 
Purpose 


To  provide  a  Knowledge  in  terminal  operating  principles,  procedures 
practices,  and  In  operation  and  operator  maintenance  of  terminal 
equipment 


File  No 
D-3 
Hours 
Objective: 


References : 


Sage  and  Sample  Storage  Tanks 
14 


Clas 


U 


Type  of  Instruction 


ITV.  .4C,  4PE3,  8.5PE1 


1  Take  a  bottom  sample  from  a  bulk  storage  tank  using 
the  step  by  step  procedures;  fill  out  a  sample  tag; 

identify  and  perform  different  sampling  methods  and  techniques; 
take  a  multitank  sample  from  a  tank  farm  complex;  take  an 
all  level  sample. 

2  Measure  the  bottom  sediment  and  water  (BS&W)  in  a 
storage  tank;  subtract  the  measured  volume  of  BS&W  from 
the  volume  of  petroleum;  record  the  average  temperature 
of  petroleum  in  a  storage  tank  and  observe  all  safety 
precautions  and  procedures. 

TM  iQ.noi-  VT-133  Sampling  Bulk  Petroleum  MS. 25)  (B/W) 
nJsz  lekuring  Bulk  Petroleum  (27.30)  (B/,     QMS  300.503 


0-4 

Hours 
Objective: 


References : 


Net  Innaae  and  Volume  Correction 
5  U 


3.7  PE2,  .3C  1  E 


Determine  the  volume  of  measured  liquid  petroleum  using 
the /strapping  table.    Determine  the  correction  factor  for 
each  product  listed  in  the  volume  tables,  when  given  the 
observed  temperature.    Correct  the  measured  volume  to 
sixtv  (50)  degrees  fahrenheit.    Detemine  what  group 
number  a  given  API  gravity  range  is  in  by  corresponding 
degree  of  API  gravity  using  table  III. 


TM 


10-1101  Table  8,  Para  95;  QMS  300.505 


C-1 1 


HO 

File  No 
D-5 
Hours 
Objective: 


References: 


Valves,  Pipes  and  Fittings 


Clas 


U 


Type  of  Instruction 


1.6C.  4PE1,  .4TV 


Identify  the  differenc  types  of  valves  and  fittings. 
Perform  inspections.-ihd  operator  maintenance  on  the 
valves.    Identify  the  use  and  purpose  of  each  fitting 
used  in  Petroleum  Pipeline  Operations.    Identify  the 
use  and  purpose  of  each  valve  used  in  Petroleum  Pipeline 
Operations, 

TM  5-343-Para  3-4;  TM  10-1109,  Para  5-30;  TM  5-678,  Para  16; 
TF  10-3702  Valves  in  Pipeline,  QMS  300.502  (18)  (B/W) 


0-6 

Hours 
Objective: 

References: 


Manifolds 


U 


IC,  2PE2,  IPEl 


Identify  the  different  types  and  purposes  of  manifolds 
used  in  bulk  petroleum  operations.    Identify  pipelines 
by  standard  marking  codes.    Perform  operation  maintenance 
on  the  manifold. 

TM  5-343,  Chap  10;  Sec  IV;  TM  10-118;  MIL-STD  1610,  QMS  300.507 


D-7 
Hours 

Objective: 


References; 


Transfer  Pump 
6 


U 


\ 

IC,  .50,  4.5PE1 


Perform  operator  maintenance  and  fill  out  form  2404  on  a 
single  stage  pump  unit.    Operate  the  pump  unit  in 
accordance  with  given  situations.    Perform  all  safety 
precaution  checks.    Record  all  pumping  orders  in  the 
terminal  log  book. 


TM  5-4320-211-12,  para 
QMS  300.508 


10;  TM  10-1112,  para  16,  17;  TM  10-1118; 


0-8 

Hours 

Objective: 


Load  Rail  Tank  Cars 


U 


2C,  5PE1 


Position  the  tank  car,  ground  and  bond,  observing  all 
safety  precautions.    Inspect  the  tank  car,  sample  residue 
innage  and  service  for  which  intended.    Identify  two 
methods  of  loading  and  unloading  a  rail  tank  car.  Load 
the  tank  car  and  gage  with  both  the  long  pole  and  short 
pole  TOthods.    Take  a  sample  and  temperature  of  the  product 
after  loading  the  tank  car. 


C-12 


EKLC 


File  No 
References ; 


CI  as 


Hi 

Type  of. Instruction 


TM  10-1101;  Para  91-95;  TM  10-1118;  Chap  V;  QMS  300.511 


0-9 

Hours 
Objective: 


References; 


Tank  Maintenance 
4 


U 


3C.  .50,  .5PE1 


Fit  the  safety  harness  of  the  mine  safety  set  to  his 
body     Fit  the  fresh  air  mask  of  the  mine  safety  set 
to  his  face.    Identify  the  uses  of  the  explosimeter 
in  detecting  flamnable  vapors.    Operate  the  explosimeter 
in  inspecting  a  hazardous  area.    Perform  external 
maintenance  on  petroleum  storage  tanks  and  accessories. 

AR  420-56;  TM  5-678,  Para  13.  14.  15-vTM  10-1109,  Para  79-84; 
QMS  300.510 


D-10 
Hours 

Objective: 


References; 


Waterfront  Operations  (Optww^) 

8  U 


2.3C,  4PE1,  1PE2, 
.7TV 


Connect  bonding  from  shore  to  ship  and  close  the 
grounding  switch.    Boar"  the  ship  and  gage,  sample 
all  cargo  tanks,  before  and  after  readings.  Couple 
cargo  hose  from  shore  to  ship  and  make  preoperationsl 
checks  to  prevent  oil  spi  ils.    Discharge  cargo  from 
ship  to  base  terminal.    'Jnload  the  ship  using  shore 
base  facilities.    Fill  out  tanker  discharge  report 
form  DO  250-1.    Issue  a  dry  tank  certificate.  Name 
three  ways  to  cl^an  up  t  "  spills. 

TM  10-1101;  'F  lC-2855,  POL  Pier  Operations;  TM  '10-1118; 

Chap  II;  MF  ^790  Measuri"    and  Sampling  Barges  Tankers  (16)  iB/W) 

QMS  300.51' 


ERIC 


Annex  E  -  Military  Pipeline  Operations 


Purpose  -  To  provide  knowledge  of  military  pipeline  operations,  practices, 
and  procedures,  and  the  operation  and  maintenance  of  pipeline 
equipment. 

NOtE:    This  Annex  can  be  partially  accomplished  by  taking  QM  Subcourses: 
142:    Petroleum  Equip  &  Tech  Procedures 
401:    Pipeline  Operations 
474:    Pipeline  Operations 
581:    Pipeline  Maintenance  &  Security 


File  No 

E-1 

Hours 

Objective: 
References: 


Introduction 


CI  as 


U 


Type  of  Instruction 


1.5C,  .5TV 


Identify  the  contents  of  "E"  Annex.    Identify  the 
advantages  and  disadvantages  of  Military  Pipeline. 

TM  5-343;  TM  10-1118;  HRE-7  Military  Pipelines  System  C8I 
Theater  (23)  (8/W).  QMS  300.401 


E-2 

Hours 
Objective: 


Operation  of  the  4-inch,  4-stage  Pump 

7  ^  U 


2C,  .50,  4.5PE1 


Rgf arences ; 


Perform  operator  maintenance.    Prepare  DA  Form  2404  and 
2408-1.    Operate  the  four-inch,  four-stage  pumping 
unit.    Identify  safety  checks  required  in  all  pumping 
operations.    Identify  the  proper  suction  and  discharge 
pressure  for  normal  pumping  operations. 

TM  5-4320-210-12;  TM  38-750,  Chap  2  &  3;  QMS  300.402 


£^  3 

C  ^jsc:  ve: 


References : 


Operation" of  the  6-inch,  2-stage  Pump 
2  U 


JC,  3D,  IPEl 


Perform  preoperational  maintenance  and  safety  check. 
Identify  the  difference  between  series  and  parallel 
coanection-    Operate  the  six-inch,  two-stage  pumping 
unit.    Identify  procedures  for  setting  safety  control 
switch. 

TM  5-9427;  TM  5-4320-217-15,  Chap  1,  2,  3;  TM  10-1109,  Chap  4; 
TM  10-1118;  Chap  3,  4;  QMS  300.404 


C-U 


Clas 


Pipeline  Maintenance 


4 


U 


1,4C,  .50.  1,5PE1. 
.2PE2.  -417 


Identify  four  methods  of  repairing  coupled  pipeline 
leaks.    Fill  out  a  leak  report,  DA  Form  10242.  Locate 
leaks  in  a  pipeline  by  patrolling.    Identify  the 
different  methods  of  patrolling, 

AR  420-56;  TM  10-1109.  Para  7,  13,  17.  20;  TP  5-1862  Military 
Pipeline  Operations,  Part  I  -  Laying  Pipelines;  QMS  300.405 

Pump  Station  Operations 


Perform  inspection  and  prepare  station  for  receipt  of 
pumping  order.    Put  pumping  station  on  line  when  proper 
suction  pressure  is  observed  and  in  the  correct  sequence. 
Rotate  pumping  units  and  perform  operator  maintenance. 
Identify  and  execute  all  pumping  orders.    Conduct  scraper 
operations  as  required. 

TM  10-1109;  Para  9  and  10. 

TM  10-1112.  Para  6.  8-10  and  20; 

TM  10rlll8.  Chap  3;  VT  127  Scrapers  4  Sandtraps  - 

QMS  300.402 


Operate  multi -Product  Pipelines 


Identify  the  proper  sequence  for  batching  a  multi -product 
pipeline.    Detect  an  interface  by  API  gravity.  Identify 
methods  to  dispose  of  interface  wich  waste.    ^lecord  time 
of  color  and  gravity  change.    Identify  proper  gravity  cut 
for  interface. 

TM  10-1101;  Chaps  1-4;  TM  1105;  TM  10-1112;  QMS  300.406 


16 


U 


1.3C.  .5PE2.  .50 
13.5PE1.  .2TV 


2C.  ID 


C-15 


File  No 

£-7 

Hours 

Objective: 

References: 


CI  as 


Type  of  Instruction 


Hoseline  Operations 

1  U  ITV  . 

Identify  the  assault  hoseline.    Identify  the  intended  use. 

FM  5-343;  Para  9-19;  9-25;  VT-128.  the  4"  Petroleum  Assault 
Hoseline;  QMS  300.407 


Annex  Total 
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INSTRUCTOR  GUIDE  . 
76W,  Petroleum  Supply  Specialist 
Annex  A,  General  Petroleum  Subjects 


1,    PURPOSE,    This  guide  provides  you,  the  instructor,  with  the  necessary 
directions  to  conduct  the  course.    This  guide  is  not  a  technical  manual 
of  subject  matter  covered  in  this  annex.    When  questions  arise  for  which 
you  cannot  find  the  answers  in  this  c>uide,  use  the  references  listed  with 
each  block  of  instruction. 

2-.  '^AiWEX  GOALS-.  ^  The  goals  of  .this  annex  are  to  teach  enlisted  personnel 
some  ^f  the  basic  itiformatioti  and  Job  sldlls  performed  by  petroleum  supply 
specialists..     In  this  annex  the  students  will  Ic&m  about  the  different 
cacegc^tles  of  petroletim  products  used  by  the  Army  and  how  to  check  them 
for  possible  contamination.    They  will  be  taught  health  and  safety  hazards 
cotnnion  to  people  who  work  in  or  around  petroleum  products.     The  different 
cy^es  of  firefightlng  equipxaent  used  to  prevent  or  contain  petroleum  fires 
are  also  presented.      At  the  option  of  the  instructor,  basic  math  review, 
the  TA-3i2/PT  field  telephone,  and  the  AN/PRC-77  radio  set  may  be  taught 
(blocks  A-6,  A-7,  and  A-8,  respectively).    The  DA  and  DD  forms  used  by 
petroleum  personnel  under  The  Army  Maintenance  Management  System  (TAMMS) 
are  also  included  in  this  annex. 

3.  .  INSTRUCTIONAL  ORGANIZATION  AlflD  RESPONSIBILITY.     If  you  have  a 
sufficient  number  of  qualified  personnel,  a  team  of  instructors  should 
be  formed*    Thii  team  should  consist  of  a  team  chief  (E6  or  E7)  and  an 
assistant  instructor  (E5  or  E6)  for  each  six  to  eight  students.    The  team 
chief  is  th^  senior  instructor  responsible  for  the  overall  conduct  of 
Inst ruction »    This  arrangement  eases  the  job  of  training  and  lends  itself 
to  individualized  instruction. 

4.  STUDENT  MORALE  AND  CONTROL.    As  an  instructor,  you  should  be  alert 

CO  signs  of  student  difficulties  and  make  every  effort  to  solve  problems. 
Students  who  progress  rapidly  should  be  allowed  to  go  on  to  the  next 
lesson,  or  be  assigned  as  student  aids  to  help  other  students  with 
learning  difficulties.     Students  who  ar6  slow  but  conscientious  workers 
oust  be  encouraged  to  continue  studying.     Never  ridicule  a  student.  Give 
praise  and  commendation  for  progress  whenever  merited.    Students  who 
refuse* to  apply  themselves  or  do  not  pay  attention  should  be  counseled. 
Students  who  continue  to  have  problems  not  directly  related  to  learning 
difficulties  (i,e.,  inability  to  read  or  comprehend)  should  be  referred 
to  command. 
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3."    INDIVIDUALIZED  INSTRUCTION.     Individualized  insfuccion  is  cailored 
CO  Che  needs  of  che  acudeuc.    -The  inscrucuor  should  circulate  among  che 
scudencs  co  answer  questions  and  insure  chey  will  finish  in  che  pre- 
scribed cinje.     Tf  ,c  macei  iala  are  wriccen  at  che  sevench  co  ninch  grade 
reading  leveJ .     This  will  be  well  within  the  grasp  of  most  students; 
however,  iastrxictors  should  be  alert  for  students  with  reading  compre- 
hension problems. 

6.  CONTROL  AND  DISTRIBUTION  OF  MATERIALS.     This  is  a  self-paced  course. 
Students  should  be  free  to  progress  through  the  annex  at  their  own 
speed.     Before  beginning  a  block  of  instruction,  you  should  provide 
your  students  with  all  handouts,  references,  and  programed  texts  (PT's). 
When  the  student  has  completed  the  readi.ig  assignment  and  indicates  that 
ne/jhe  is  ready,  administer  the  checklist  examination.     Students  are 
expected  to  achieva  a  score  of  at  least  70  percent  in  two  attempts. 

A  pretest  counts  as  one  attempt.     Students  should  not  be  allowed  to  go 
on  to  a  block  of  instruction  until  they  have  successfully  completed  all 
preceding  blocks.     Remember,  all  programed  texts  are  self-teaching 
materials  which  contain  step-by-step  explanation  and  demonstration, 
review,  and  self-grading  performance  requirements.     Because  each 
instructional  block  includes  a  complete  processing  procedure,  each  block 
muflt  be  completed  in  the  sequence  shown  on  the  annex  map  (Appendix  A). 

7.  STUDENT  RECORDS.     Student  folders  and  control  cards  must  be  prepared 
for  each  student  enrolled  In  the  course.     These  ij^ords  should  reflect 
the  studeot's  progress,  time  expended  on  each  block  of  instruction,  arid 
examination  scores.     Copies  of  records,  counseling,  and  othe-^  pertinent 
remarks  y^u  consider  vital  should  be  attached  to  the  student  control  card. 
When  a  student  completes  an  annex,  you  snould  give  these  records  to  the 
student's  next  instructor.     A  sample  format  is  attached  at  Appendix  B. 

3.     CONTENTS  OF  ANNEa  A.     This  is  the  first  annex  in  the  MOS  76W  course 
of  study.     Annex  A  contains  nine  blocks  of  instruction  (A-I  through  A-6) 
which  must  be  completed  by  the  student  in  numerical  sequence.    When  the 
students  have  successfully  completed  all  required  work  in  th  "3  a^nex, 
they  will  know  and  be  able  to  perform  scme  basic  skills  of  a  pet  oleum 
supply  specialist  at  skill  level  1  under  the  Enlisted  Personnel  Management 
System  (EPMS).     A  summary  of  the  course    ontent  of  each  instruction  block 
for  Annex  A  follows, 

9.     CONDUCTING  INSTRUCTION,  BLOCK  A-I:     INTRODUCTION  TO  PETPjOLEUM  SUPPLY 
SPECIALIST.     This  first  block  of  instruction  covers  the  duties  performed 
by  a,  petroleum  supply  specialist  (>iOS  76W,  skill  level  1)..     Thi3  MOS 
has  promotion  potential  from  grade  E3  to  E9  under  the  newt7  implemented 
£P>1S.     Also  included  are  the  origin  and  history  of  petroleum  and  che 
flow  of  petroleum  cupplies  from  the  Continental  United  States  (CONUS) 


CO  a  cheacer  of  operations  (TO) .     (NOTE,     This  block  does  noc  Include 
specific  acrs  or  performances  chat  students  must  master;  however, 
performance  objectives  are  specified  in  annex  blocks  A-2  through  A-46 
The  information  given  in  subparagraph  a  of  each'  block  Is  intended  to 
guide  the  Instructor  when  teaching  the  material.     Particular  attention 
should  be  given 'to  this  silbparagraph  since  Che  Skill  Quail Acatfion 
Test  (SQT)  caken  by  the  student  is  based  on  material  correlating  with 
the  instructional  objectives  ii; -each  block-     It  Is  important  that  the  - 
instructor  plan  his  presenr.arions  around  tht:Se  objectives,) 

a.  Objectives. 

(1)  Condition.      The  ^student  will  be  placed  In  the  position 
of  a  petroleum  supply  specialist  and  given  the  Job-  description  of  a 
petroleum  supply  specialist  (MOS  76W)  and  the  method  of  distributing 
petroleum  products  from  CONUS  to  a  theater  of  operations. 

(2)  Action.     The  student  will — 

(a)    Prepare  a  task  list  showing  at  least  15  duties 
performed  by  a  petroleum  supply  specialist  at  skill  level  1  (formerly 


-(b)    Write  a  report  of  100  words  or  less  on  the  proce- 
dures for  distributing  petroleum  supplies  from  CONUS  to  a  theater  of 
operations.     Include  in  the  report' the  supply  units  responsible  for 
the  flow  5f  petroleum  in  the  chain  of  commands 

(3)     Standard.      The  task  list  must  contain  the  duties  as 
described  in ^AR  611-201.     The  flow  of  petroleum  from  .CONUS  to  a  theater 
of  operations  should  be  based  on  paragraph  9-27,  PM  100-10. 

b .     Logistical  Requirements. 

(1)  Materials:  pen,  pencil,  paper.  Student  Guide. 

(2)  References:^  AR  611-201,  Enlisted  Career  Management  Fields 
and  MlJltary  Occupational  Specialties;  FM  29-45,  General  Support  Supply 
and  Service  in  the  Field  Army;  FM  100-10,  Combat  Service  Support. 

(3)  Setups;     classroom,  desks ,  chairs . 

(4)  Allotted  Time;  4  hours.     (NOTE.     The  allotted  time  indi- 
cated for  each  block  is  not  a  fixed  time  limit.     It  is  a  suggested  time 
fram^  based  on  past  experience  that  the  average  student  needed  to 

^>^mpiete  che  instruction  block.     Since  this  is  a  self-paced  course  of 
Instruction,  the  instructor  is  free  to  increase  or  decrease  the  allotted 
time  r.o  each  student's  particular  need  or  capabll-:.ty . ) 
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(3)     rquipment :  ncne. 

c.     Dlrectlcna  for  Carrying  Out  Instruction*  Make  sure,  the  steps 
belov  are  followed  durln']  your  Instruction: 

(1)  Step  1.     Stc^^ents  should  read  and  study  AR  611-201,  pages 
3-92-1  through  3-92-"-  FM  100-10,  paragraphs  9-25  through  9-27. 

(2)  Step  2.    Ha      3tudent2  do  assignmenc  required  in  a(2)(a) 
(Act'' on)  above. 

(3)  Step  J.    HAve  students  do  assignment  required  in  a(2)(b) 

above* 

(4)  Step  4.    When  y^u  are  satisfied  that  the  students  have 
fulfilled  the  requirements  of  instruction  block  A-1,  let  them  proceed 
to  instruction  block  A-2. 


iO.     CONDUCTING  INSTRUCTION,   BLOCK  A-2:  CATEGORIES  OF  PETROLEUM  PRODUCTS- 
This  block  of  instruction  covers  the  four  major  categories  of  petroleum 
products  that  a  petroleum  supply  specialist  will  work  with  or  handle  in 
his  Job  assignment. 

a*  Objective, 

(1)    Condition^    The  student  will  be  placed  in  the  position  of 
a  petroleum  supply  specialist  and  given  TH  10-1105  and  QMS  300-026  PT 
covering  the  four  major  categories  of  military  petroleum  products. 


(a)     Identify,  list,  and  describe  che  four  major  categories 
of  petroleum  products  used  by  the  Army  and  give  tvc  exaxoples  of  each 
category . 

(3)  Standard.  The  student  must  perform  or  answer  correctly 
at  least  70  percent  of  the  performance  tasks  or  written  requiresients 
administered  in  A- 10 . 

b.     Logistical  Requirements. 


(2)     Preferences:  TM  10-1105,  Inspecting  and  Testing  Petroleum 
Products . 


(2)     Action.     The  student  will — 


(1) 


Materials:  pen,  pencil,  paper,  Studrnt  Guide. 


(3) 


Setups:     classroom,  desks,  chairs. 
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Allocced  Time:  2  hours.     (See  paragraph  9b (4)  for 
adjuacaenc  of  ciae  allocmenc.) 

(5)     Equlpmenc;  none. 

^-     Directions  for  Carr-/lng  Que  Instruction.    Make  sure  the  steps 
below  are  followed  during  the  instruction  process: 

(1)  Step  1.     Students  should  read  and  study  che  appropriate 
aaterial  Ir  TM  10-1105  concerning  che  major  categories  of  petroleum 
products* 

(2)  Step  2.     Have  che  students  do  QMS  300.026  PT  in  pencil, 

(3)  '  Step  3,    When  you  are  satisfied  chat  the  students  have 
adequately  completed  che  programed  cext,  let  them  proceed  to  instruc- 
tion block  A-3. 

11.     CONDUCTING  INSTRUCTION,   BLOCK  A-3:  VISUAL  EXAMINATION  AND  CON- 
TAMINATION OF  BULK  PETROLEUM  PRODUCTS.     This  block  of  instruction 
covers  the  basics  of  visual  examination  of  bulk  petroleum  products 
for  purity.     The  student  will  learn  how  co  identify  various  types  of 
bulk  petroleum  products,  to  measu.re  petroleum  gravity,  and  to  determine 
a  product's  gravity  range  according  co  American  Petroleum' Institute 
(API)  criteria. 

a.  Objectives. 

(1)  Condicion.     The  student  will  be  placed  in  the  position 
of  a  petroleum  supply  specialist  situated  in  a  petroleum  training 
facility  (?TF)  and  given  samples  of  petroleum  products,  artificial 
coloring  solution,  a  color  chart,  the  observed  API  temperature  of, 
petroleum  products,  and  API  gravity  chart,  glass  cylinder,  and  hydrom- 
eter. 

(2)  Actions .     The  student  will — 

(a)  Use  a  color  chart  and  identify  a  series  of  bulk 
petroleum  product  samples. 

(b)  Identify  the  contaminant (s)  contained  in  samples 
of  contaminated  petroleum  products . 

(c)  State  chree  co  five  precaucions  chac  should  be 
practiced  in  order  co  prevenc  contamination  of  petroleum  products. 

Cd)     Detennine  che  weight  or  identification  of  petroleum 
l)rD(iuct  samples  bas^d  on  API  criteria. 
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(e)     Perform  an  API  gravity  test  on  a  series  of  petroleum 
product  samples. 

(3)  Standard.  The  student  must  perform  or  answer  correctly 
at  laast  70  percent  of  the  performance  tasks  or  written  requirements 
administered  in  A- 10. 

b.     Logiatical  Requirements, 

(1)  Materials;  pen,  pencil,  Student  Guide,  color  chart,  arti- 
ficial coloring  solution,  petroleum  product  samples,  glass  cylinder. 

(2)  References;  TM  10-1101,  Petroleum  Handling  Equipment  and 
Operations;  TM  10-1166,  1972  Book  of  ASTM  Standards. 

(3)  Setups;     classroom,  desks,  chairs  (PT7,  if  available). 

(4)  Allotted  Time;  5  hours.     (See  paragraph  9b(4)  for  adjust- 
ment of  time  allotment.) 

(5)  Equipment:  hydrometer. 

c.    Directions  for  Carrying  Out  Instruction.    Make  sure  the  steps 
belarf  are  followed  during  the  instruction  process: 

(1)  Step  1.     Students  should  read  and  study  appropriate 
material  in  TM  10-1101  and  TM  10-1166  pertaining  to  visual  examination, 
contamination,-  temperature,  and  API  gravity  range  of  petroleum  products. 

(2)  Step  2.    Have  the  students  read  and  study  QMS  300.656  HI 
and  do  the  practical  exercises  contained  therein. 

(3;     Step  3.    When  you  are  satisfied  that  Che  students  have 
adequately  completed  the  practical  exercises  in  che  handout,  let  them 
proceed  to  instruction  block  A-4. 

12.     CONDUCTING  INSTRUCTION,  BLOCK  A-4;  PLTROLEUM  HEALTH  AND  HANDLING 
HAZARDS.     This  block  of  instruction  covers  the  health  and  safety 
hazards  involved  in  the  handling  of  petroleum  products  and  first  aid 
treatment  for  injuries  sustained  while  working  with  such  products. 

a.  Objective. 

(I)     Condition .     The  student  will  be  placed  in  the  position  of 
a  pecroleum  supply  specialist  and  situated  in  a  training  facility  in 
which  \/arious  types  of  pecroleum  products  are  handled  on  a  routine 
basis.     Appropriate  cechnicai  manuals,  health  and  safety  guidelines,  an 


first  aid  procedures  for  treating  petroleum  related  iajurles  are 
provided* 

(2)  Actions.     The  student  will — 

(a)  Identify  potential  fire,  safety,  and  health  hazards 
in  che  handling  of,  petroleum  products. 

(b)  Identify  safety  precautions  when  woridng  with  or  near 
petroleum  products. 

(c)  State  the  proper  first  aid  remedies  for  treating  various 
injuries  sustained  from  handling  or  working  with  petroleum  products. 

(3)  Standard*    The  student  must  perform  or  answer  correctly  at 
least  70  percent  of  the  performance  tasks  or  written  rcqxilreaents 
administered  in  A-10. 

b .  Logistical  Requirements. 

(1)  Materials:  pen,  pencil,  Scudent  Guide,  gasoline.  Jet  fuel, 
macches ,  cigar/ cigarette,  hammer .   aails ,  oil^soaked  rags • 

(2)  '  References:  TM  5-687,  -Repair  and  Utilities;  Fire  Protection 
Equipment  and  Appliances;  Inspections  and  Operations;  TM  10-1101, 
Petroleum  Handling  Equipment  and  Operations. 

(3)  Setups;  classroom,  desks,  chairs  (PTT,  if  available). 

(4)  Allotted  Timg:  3  hours.     (See  paragraph  9b (4)  for  adjustment 
of  time  allotment.) 

(5)  Equipment:  first  aid  kit. 

c.  Directions  for  Carrying  Out  Instruction.     Hake  sure  the  steps 
below  are  followed  during  the  instruction  process: 

(1)  Step  1.     Students  should  read  and  study  paragraphs  149-153 
in  TM  5-687  and  appropriate  material  in  TM  10-1101  pertaining  to 
petroleum  health  and  handling  hazards  and  first  aid  treatment. 

(2)  Step  2.    Have  the  students  read  and  study  QMS  300.653  HI 
and  complete  che  exercises  contained  in  the  handout. 

(1)     Seep  3.     '^en  you  are  satisfied  that  the  students  have 
adequately  completed  che  exercises  in  the  handout,   let  them  proceed  to 
instruction  block  A-5. 


13.     CONDUCTING  INSTRUCTION,  BLOCK  A-5 :  FIREFIGHTING  EQUIPMENT  AND 
PROCEDURES.    This  block  of  Instruction  covers  the  four  classes  of 
fires  and  the  procedures  and  equipment  used  for  extinguishing  them. 
In  addition,  inspection  of  fire  extinguishers  and  the  use  of  DA  Form 
253  (Fire  Extinguisher  Tag)  are  also  taught. 

a.  Objectives . 

(1)  Condition.    The  student  will  be  placed  in  the  position  of 
a  petroleum  supply  specialist  and  given  situations  involving  four 
■major  classes  of  fires,  firefighting  and  rescue  procedures,  types  of 

fire  extinguishers,  and  inspection  procedures  used  for  checking  fire 
extinguishers. 

(2)  Actions.     The  student  wi:.!— 

(a)  Identify  the  four  classes  of  fires  and  select  the 
proper  firefighting  agent  to  extinguish  the  flaiae, 

(b)  Name  the  three  essential  elements  z\\&t  are  needed  to 

cause  fires. 

(c)  Inspect  fire  extinguishers  for  servlceabili cy . 

(d)  Outline  the  proper  procedures  for  reportJlng  a  fire. 

(e)  Inspect  fire  extinguishers  and  co^iplete  DA  Form  253, 

(3)  Standard.     The  student  must  perform  or  answer  correctly  at 
least  70  percent  of  the  performance  tasks  or  written  reqxiirements 
administered  in  A-10. 

b .  Logistical  Requirements^ 

(1)  Materials;     pen,  pencil.  Student  Guide,  DA  Form  253. 

(2)  References;     TM  5-315,  Firefighting  and  Rescue  Procedures 
in  Theaters  of  Operations;  TM  5-687,  Repair  and  Utilities;  Fire  Protec- 
tion and  Appliances;  Inspections  and  Operations;  TM  10-1101,  Petroleum 
Handling  Equipment  and  Operations. 

(3)  Setups;  classroom,  desks,  chairs  (PTF,  if  available). 

(^)    Allocted  Time:  4  hours.     (See  paragraph    9b(4)  for  adjust- 
ment of  time  allotment.) 


(5)     Equipment :  fire  extinguishers. 


z.     Directions  for  Carrying  Out  Instruct iaa>     Make  aure  the  3tepa 
below  are  followed  during  the  Inatruction  process: 

(1)  Step  U     Students  should  read  and  study  all  appropriate 
material  in  TM* s  5-315,  5-687,  and  10-1101  pertaining  to  classes  of 
fires  and  firefighting  equipment  and  procedures. 

(2)  Step  2.     Have  students  do  programed  text  QMS  300.865  ?T. 

(3)  When  you  are  satisfied  that  che  students  have  learned  the 
material  in  the  programed  text,  let  them  proceed  to  instruction  block  A-6« 

14.     CONDUCTING  INSTRUCTION BI^OC        :    THE  AilMY  MAINTENANCE  MANAGEMENT 
SYSTEM  (TAMMS).  'This  block  of  l^scructic«i  covers  the  basic  infonnatlon 
needed,  to  prepare  DA  Forms  under  the  Arrr/  Maintenance  Management  System 
(TAMMS).     TAMMS  is  the  Army's  system  of  managing  equipment  operations 
and  coJ  lection  of  significant  iralntenance  data  such  as  equipment  transfers, 
-modification  work  orders,  and  repair  work.     The  system  is  also  used  to 
measure  and  evaluate  the  effectiveness  of  eqxiipment  for  materiel  readinesa. 
Equipment  deficiencies  and  maintenance  support  are  also  reported  under  TAMML^ 

a.  Objectives . 

(1)  Condition.     The  student  will  be  placed  in  the  position  of  ^ 
petroleum  supply  special-ist  and  given  TM  38-750,  DA  Forms  240C,  "'^4, 
2408-1,  and  2408-14,  and  problem  situations  related  to  the  ust  -  d 
maintenance  of  Army  equipment.  ^ 

(2)  Actions.     The  student  will — 

(a)  Dispatch  equipment  by  p^reparlng  DA  Form  2400  (Equip- 
ment Utilization  Record) , 

(b)  Inspect  equipment  and  prepare  DA  Form  2404  (Equipment 
Insptsctlon  and  Maintenance  Worksheet)  to  report  equipment  faults  or 
defects. 

(c)  Maintain  dally  and  monthly  operational  logbooks  for 
eqTiipment  on  DA  Forms  2408-1  and  2408-14. 

(3)  Standard.     The  student  must  perform  or  answer  correctly 
•  at  least  70  percent  of  the  performance  tasks  or  written  requirements 

administered  in  A- 10. 

b.  Logistical  Requirements, 

(1)     Materials :     pen,  pencil.  Student  Guide,  DA  Forms  2400,2404, 
2408-1,  2408-14, 
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(2)  References;  TM  38-750,  The  Army  Maintenance  Management 
System  (TAMMS) . 

(3)  Setups :    classrocDm,  desks,  chairs. 

(^)     Allotted  Time:     2  hours.     (See  paragraph  9b(4)  for  adjustiaent 
of  time  allotment.) 

(5)    Equipment :  none. 

c.     Directions  for  Carrying  Out  Instruction.    Make  sure  the  steps 
below  are  followed  during  the  instruction  process: 

(1)  Step  1.    Students  should  read  and  study  material  in 
TM  38-750  that  coincides  with  topics  discussed  la  QMS  222.3-11  HI. 

(2)  Step  2.  When  you  are  satisfied  that  the  students  have, 
adequately  completed  the  exercises  and  PE's  in  this  annex  block,  let 
them  proceed  to  Annex  C. 


CP 
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The  76W  Basic  Course  is  broken'  down  into  five  basic  apexes.  The 
sum  total  of  tthese  annexes  will  familiarize  you  with  most  of  the  basic  . 
equipment  that  is  used  to  do  your  Job.       •  "  •  . 

You  will  learn  how  to  operate  the  different  equipment  in  a  safe  and  effi- 
cient manner.   You  will  also  learn  the  important'  safety  rules  sind  how  to 
prevent  and  fight  fires.   You  will  also  learn  how  to  maintain  your  equip- 
ment to  keep  it  in  good  working  order. 

In  "A"  Annex  you  will  learn  how  to  use  maintenance  forms  to  keep  a 
record  of  equipment  use  and  get  repairs  made.   You  will  learn  how  to 
avoid  health  and  ssifety  hazards.   You  will  learn  about  what  kind  of  fuels, 
gasolines,  and  lubricants  the  Army  uses  and  how  to  check  it  for  quality. 

In  "B"  Annex  you  Vvill  learn  about  the  methods  of  storing  and  handling 
packaged  products.    Package  products  are  fuels  and  lubricants,  etc.  that  • 
are  kept  in  cans,  drums,  and  boxes. 

'In  "C"  Annex  you  will  learn  ab3ut  Class  III  operations.    Most  of  the  . 
gasoline,  diesei,  and  jet  fuels  we  use  are  handled  in  bulk  or  large  quan- 
tities.   In  this  Annex  you  '^11  learn  about  delivery  trucks  and  several 
pumps  from  rO^Uons  per  minute  (50  GPM)  to  350  gallons  per  minute 
(350  GPM).    You  will  learn  how  to  layout  and  operate  the  Fuel  System 
Supply  Point  (FSSP).   The  FS3P  is  best  described  a?  a  portable  gas  station. 
Most  units  in  the  field  are  serviced  by  trucks  and  tructe  usually  get  filled 
at  the  FSSP.    You  v/ill  also  get  to  refuel  airplanes' and  heiicopters^  in  th.s  * 
Annex. 

In  "D'^  Annex  you  learn  about  Terminal  Operations.    How  to  load  and 
■  ;r.load  rail  cars  ana  snips,  operate  manlioids,  and  the  six  inch  single 
.y.'j^ie  pump.    You  als:  learn  hov;  to  gage  and  sample  storag«:^  tanks. 

"E"  Annex  is  your  final  annex.    In  this  annex  you  will  be  familiarized 
with  pipeline  operations.   The  76W  operates  several  major  pip^ilineL;  that 
movf;  huge  Quantities  of  fuel  for  long  distances. 

You  can't  hope  to  be  an  expert  in  all  of  these  different  tasr.s  but  you 
will  be  abieto  learn  aii  the  basics.  .  The  degree  of  proficiency  ycu  ach:e\{e 
will  depend  on  your  O'-vn  effort.    When  you  leaw  this  school  ycu  w.il  be 
expected  to  be  able  to  do  any  cf  those  tasks  needed  to  keep  "PCL",..  '!CN 
THE  MOVE". 
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You  have  eight  weeks  in  which  to  complete  this  course.   You  are  to 
work  at  your  own  pace  and  if  you  make  axi  effort  you  can  complete  this 
course  early.  32  you  waste  time,it  will  be  impossible  for  you  to  complete . 
this  course  on  time  and  if  your  record  reflects  that  you  are  dropping -behind 
the  stage-  of  the  course  where  you  should  be,  at  a  given  time,  you  could 
be  dropped  from  the  course.  ,  ,  • 

The  instructors  are  required  to  note  in  your  records  any  time  you  are 
sleeping  or  loafing  or  breaking  any  specific  rules  or  regulations.  .  There 
are  some  people  who  like  to  goof -off  or  loaf  etc.   Every  effort  is  made  by 
the  personnel  of  this  school  to  identify  these  people  as  quickly  as  possible 
and  drop  them  from  the  course. 

The  students  v/ho'  are  slow  but  who  are  sincerely  trying  will  find  the 
instructors  vyill  bend  over  backwards  to  help  them.  Attitude  and  desire 
are.  the  two  key  factors  in  successful  completion  .of  this  course.   No  student 
is  accepted  for  this  course  unless  they  have  met  the  necessary  mental 
and  physical  requirements. 

There  are  twelve  examinations  in  this  course  and  some  of  those  are 
given  in  separate  parts.   Should  you  fail  an  exam  you  will  restudy  that 
subject  and  retest.   Should  you  fail  that  test  you  could  possibly  be  dropped 
from  the  course  based  on  recommendations  from  your  counselor.   If  you 
fail  any  three  tests  you  will  be  dropped  from  the  course. 

Once  again  welcome  to  this  course  and  the  best  of  luck  to  you.  Remember 
tKe  Army  and  the  Petroleum  Family  needs  good  people  for  a  big  job.  It^s 
alrv^up  to  you. 
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QMS  300.024 


COURSE  OUTLINE 
PETROLEUM  SUPPLY  SPECIALIST  COURSE 


PROPONENT  DEPARTMENT:    Petroleum  and  Field  Services 

February  1977 
New 


mi    Here  is  a  handy  dandy  outline  of  the  subject  areas  and  exams 
you  win  have  to  complete  in  order  to  get  through  this  course.    If  you 
kee^  this  outline  with  you,  or  at  least  where  you  can  find  it,  you'll  be 
able  to  follow  your  progress  through  this  course.    There      even  a  nifty 
Dlace  to  keeD  track  of  your  test  scores.    The  course  is  broken  down  into 
five  (5)  annexes,  A,  B,  C,  D  and  E,  for  general  subject  ireas  and  each 
annex  is  broken  down  into  specific  subjects  and  exams.    At  the  completion 
of  "E"  Annex  you  will  receive  a  genuine  (for  reall)  DIPLOMA.  Sometimes 
too  many  students  get  into  the  same  area^so  to  prevent  people  from  being 
trampled  we  have  to  juggle  the  areas  of  study.    Because  of  this  you  won't 
always  get  the  subjects  in  the  same  order  listed.    You  wil.,  however  get 
all  the  subjects  sooner  or  later. 


"A"  ANNEX 


This  annex  Is  a  ^  e  bit  tough  since  you  have  two  exams,  but  at  least 
It  is  short.    You  should      able  to  complete  it  all  in  about  four  days. 

1.  INTRODUCTION  -  Here*s  whare  you  get  all  that  good  information^  liice 
this  outline.  You  meet  your  counselors,  get  your  hooks,  and  if  you  are 
lucky^you  can  meet  some  of  the  brass  from  the  Head  Shed.  You  will  also 
get  a  bloc^  of  instruction  on  radios  and  ^.elephones.  Stay  awake  '^or  this 
block  because  it  is  a  big  chunk  of  the  A-IQ  exam.  Draw  a  circle  around 
the  "1"  when  you  finish  the  introduction. 

2.  VISUAL  EXAMINATION  -  Sometimes  called  A-3,  comes  complete  with  pro- 
gramed text,  mc/ie,  practical  exercise  and  examination.    Here  you  will 
leai/i  to  spot  contamination  •'n  fuels  and  run  a  laboratory  type  test  to 
check  tho  gravity  of  fupls.    When  you  finish,  record  your  test  score 

here.  ' 
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3.  CATEGORIES  OF  PETROLEUM  PRODUCTS  (A-2)  -  This  1s  a  programed  text  that 
clues  you  in  on  all  the  different  types  of  petroleum  products  you  will 
handle  as  a  Petroleum  Supply  Specialist.    It  helps  to  know  what  you  are 
working  with. 

4,  HEALTH  AND  HANDLING  HAZARDS  (A-4)  <  The  object  of  this  programed  text 
and  movie  is  to  teach  you  enough  about  petroleum  hazards  to  keep  you  from 
getting  burned,  choked,  poisoned  or  otherwise  spindled  or  mutilated.  An 
ounce  of  prevention  is  worth  a  Dound  of  cure  and  saves  on  asprin. 

Study  this  one  well . 


5.    FIRF.  FIGHTING  (A-5)  -  Another  self  paced  program  and  three  "HC  '  films. 
This  block  tells  you  how  to  fight  fires  but  more  Important,  how  to  prevent 
them,    WARNING  -  it  has  been  detemined  that  fire  can  be  hazardous  to  your 
health. 


6,  TANWS  (A-9)  -  This  is  a  "no  fun"  programed  text  on  how  to  fill  out 
standard  forms.  You  will  be  plagued  forever  with  forms  it.  the  Amy  so 
here's  >Jur  chance  to  learn  how  to  fill  them  out.  Le?rn  to  do  it  here 
and  save  some  asnrin  later. 
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7.    EXAMINATION  (A-IO)  -  This  is  a  written  exam  on  everything  you  learned 
in  "A"  Annex  except  A-3.    Be  sure  you  study  your  programs  well  and  your 
notes  on  the  radio  and  telephone  class.    If  you  fail  to  pass  you  have  to 
start  all  over  again  and  that  is  ^  drag.    Put  your  test  score  for  A-10 
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"C"  ANNEX 

For  most  students,  this  1s  a  fun  annex.    After  studying  each  subject 
with  programed  text  and  TV  films  you  get  to  operate  a  piece  of  equipment 
and  then  take  a  performance  exam.    For  the  person  who  likes  to  work  with, 
their  hands,  this  annex  Is  a  change  to  Improve  your  scores  and  save  time. 
"C"  Annex  covers  Class  HI  Supply  Point  Operations  and  most  76W  personnel 
work  in  this  type  operation  after  leaving  this  school. 

1.  INTRODUCTION  (C-1)  -  Here  is  a  short  little  handout.  No  exam  on  thls^ 
but  study  the  rules  well  to  avoid  getting  in  trouble  later  on. 


2.    50  GPM  PUMP  AND  500  GALLON  COLLAPSIBLE  DRUM  (C-2)  -  It  never  fails  - 
someone  will  get  doused  with  fue>  on  this  one.    It  is  usually  the  first 
time  you  have  ever  worked  with  a  powered  pump,  but  if  you  study  the  text 
and  film  well,  you  should  be  aLle  to  avoid  getting  wet.    Having  a  good 
knowledge  of  how  this  pump  and  engine  works  will  make  all  the  o_ther_ 
engines  and  oumps  easier  to  learn.    P'Jt  you-  test  score  here. 


C-2 


3.    TANK  &  PUMP  UNIT  (C-4)  -  This  Dumo  is  almost  identical  to  the  50  GPM. 
It  is  mounted  with  two  tanks  on  a  tactical  cargo  truck.    Follow  the 
orogram  closely  and  understand  the  flow  of  fuel  in  the  manifold  and  you 
should  oass  this  test  with  ease.    Put  your  test  score  here 
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4.    350  6PM  PUMP  AND  FILTER  SEPARATOR  (C-6)  -  Now  you're  getting  into 
binger  ooerations.    This  oumo  is  the  main  Duinp  in  the  FSSP  (Fuel  System 
Supoly  Point).    Study  thi?  pump  and  filter  separator  closely.    The  exam 
carries  a  lot  of  raw  points.    Put  your  test  score  here 


5.    RIGGING  FOR  EXTERNAL  HELICOPTER  (C-5)  -  You  got  lucky  on  this  block. 
Rigging  for  airlift  is  performed  by  professional  riggers  but  you  may  be 
working  with  them  sometimes.    To  fa„riliarize  yourself  with  this  operation 
just  sit  back  and  enjoy  a  30  minute  film,    it's  actually  a  pretty  good 
film  and  lucky  you  --  no  exam  on  this. 


6.    OPERATION  AND  LAYOUT  OF  THE  FSSP  (C-7,  C-10)  -  This  block  i     .o^r,.,  f 
require  your  thinking  cao  and  a  lot  of  muscle.    The  FSSP  is  desic.ied  ro 
be  moved  frequently  to  stay  close  to  combat  uniis  in  the  field,  '.oij 
have  to  know  how  to  set  it  ud,  take  it  down  and  operate  it.    The  •-;/  :. 
tKa  whole  thing  is  knowing  how  to  control  the  flow  of  fuel  in  the  . ,£tem. 
Learn  and  really  Understand  how  to  move  the  fuel  the  way  you  want  it  to 
and  the  rest  is  easy.    The  exam  on  this  carries  a  lot  of  raw  points.  Put 
your  lest  scnre  here. 


i5 


so 


7.  AIRCRAFT  REFUELING  (C-3,  C-9  &  M49C)  -  In  this  block  you  get  a 
load.    You  learn  how  to  set  up  and  operate  the  FARE  System,  operct.^  tne 
100  GPM  pump  and  separator,  and  how  to  operate  the  M49C  tank  trucK.  Yol 
will  take  two  exams  on  this  at  this  station,  one  for  the  FARE  Sy:im  and 
one  for  the  M49C.    Put  your  test  score  here.   

8.  TANK  VEHrCLE  OPERATIONS  (C-8)  -  There  are  two  programed  te  /.i.  One 
for  the  M49C,  1200  gallon  tanker  and  one  for  the  M131,  5000  galloh  tanke 
You  also  have  two  films  to  see.    There  is  also  a  briefing  on  .     Oi.-.-.i '•ti' 
of  the  GOER,  M559  tanK  truck.    You  won't  ba  tested  on  the  GOER  but  y."  • 
may  someday  soon  be  using  it  so  take  good  notes  and  pay  attention.  Pjt 


your  test  score  hera. 
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"D"  ANNEX 

This  annex  is  devoted  to  Terminal  Operations.    The  Army  handles  vast 
Quantities  of  bulk  fuels.    As  a  result  there  are  large  tank  farms  and 
terminals  to  handle  tt^is  biq  job.    In  this  annex  you  will  learn  some  of 
the  tasks  you  will  have  to  perform  as  a  76W  if  assigned  to  one  of  these 
terminals . 

1,    GAGING  AND  SAMPLING  OF  STORAGE  TANKS  (D-2,  D-4)  -  Here  is  where  a 
lot  of  students  get  in  trouble.    The  main  reason  they  get  in  trouble  is 
because  they  try  to  rush  through  this  block  then  find  out  that  two  exams 
are  based  on  what  they  were  supoosed  to  have  learned  here.    Gaging  and 
sampling  is  one  of  the  most  imoortant  jobs  you  will  ever  have  to  do.  You 
have  three  films  and  two  programed  texts  to  Complete  before  doing  the 
oroaramed  oractical  exercise.    Study  your  programs  carefully  and  follow 
directions  closely.    You  will  get  an  exam  on  this  when  you  finish  but  it 
only  one  part  of  a  three  part  exam.    You  will  get  the  total  score  when 
you  finish  part  III  of  D-11  exam. 


2.    VOLUME  CORRECTIONS  (D-3)  -  If  you  can  add,  subtract,  and  multiply. 


this  will  be  a  snap.    If  you  have  troub 

; 
I 

sure.    Put  your  score  here.  {  


e  with  math  this  is  a  headache  for 
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3.  VALVES.  PIPES  AND 'FITTINGS  (D-5)  -  This  orogramed  text  explains 
different  types  of  valves,  what  they  are  used  for  and  how  to  service  them. 
You  shouldn't  have  any  oroblem  here  if  you  study  the  orogram  carefully. 

4.  MANIFOLDS  (D-6)  -  The  first  time  you  look  at  a  manifold  system  with 
all  its  Dipes  and  valves  you  might  be  reminded  of  a  Chinese  jigsaw  puzzle 
or  a  for  real  nightmare.    The  orogramed  text  on  this  makes  it  easy  if  you 
follow  it  step  by  step  very  carefully. 

5.  TRANSFER  PUMP  (D-7)  -  In  this  block  you'll  learn  how  to  operate  and 
maintain  the  six  inch  single  stage  Dump.    This  is  the  biggest  pumo  you 
have  had  yet.    You  will  also  find  it  is  one  of  the  easiest  to  operate. 

6.  RAIL  TANK  CARS  (D-8)  -  In  this  block  you  learn  how  to  load  and  un- 
load the  rail  tank  car.    You  will  be  working  with  other  students  who 
are  operating  the  manifold  and  transfer  pump  when  you  load  and  unload 

the  rail  tank  car.    Be  sure  you  do  everything  the  programed  text  requires. 
You  have  to  gage  and  samole  the  rail  car  in  this  block  also.    After  you 
finish  this  you'll  get  Part  i:  of  D-11  exam.    Part  II  cover  D-5,  D-6,  D-7 
and  D-8. 
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7.  TANK  MAINTENANCE  (D-9)  -  This  program  is  short  and  sweet.  You  won't 
have  to  clean  any  storage  tanks  in  this  course  but  you  must  learn  to  use 
the  safety  equipment  so  if  you  get  on  a  tank  cleaning  team  you  will  know 
how  to  work  safely. 

8.  WATERFRONT  OPERATIONS  (D-10)  -  In  this  block  you  will  learn  the  safe 
way  to  load,  unload  and  gage  sea  going  tankers.    The  big  thing  here  is 
safety  and  which  forms  to  fill  out.    Namely  the  DD  250-1  and  the  dry  tank 
certificate.    After  this  block  you' get  Part  III  of  D-ll  exam.    Now  you  qet 
a  total  score  for  D-ll . 
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"E"  ANNEX 

This  is  your  final  annex.    You  will  get  this  whole  annex  in  what  we 


call  "LOCK  STEP."    This  means  no  more  Drogramed  text.    You  will  go  through 
this  annex  with  a  grouD  of  students  and  the  instructors  will  teach  the 
whole  annex  to  you.    In  this  annex  you  will  learn  to  operate  the  pipeline 
pump  station  and  four  inch  four  stage  pump.    You  will  learn  how  to  patrol 
a  pipeline  and  make  temporary  repairs.    You  will  also  get  to  see  the  glass 
pipeline  in  operation  and  see  how  a  mul ti-oroduct  pipeline  works.  The 
exam  is  a 'tough  one  so  stay  awake.    Put  your  score  here. 


Well  there  you  have  it  in  a  nutshell.    After  you  successfully  com- 
plete "E"  Annex  you  will  qet  a  diploma  and  be  welcomed  to  the  POL  family. 
You  will  be  part  of  a  big,  hard  working  bunch  of  drum  humoers  who  keep 
the  Army  moving.    Good  luck  and  have  a  great  careerll 
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^    CATEGORIES  OF  PETROLEUM  PRODUCTS 


Introduction 

How  many  times  have  you  been  lectured  by  a  person  not  completely 
familiar  with  a  subject?   You  get  the  feeling  that  you  know  more  on  the 
subject  than  he  does  I    When  a  good  salesman  talks  to  you  he  knows  the 
product.    You  as  Petroleum  Suoply  Specialist  must  know  the  petroleum  . 
nroducts  with  which  you  will  be  dealing.    This  lesson  will  teach  you  the 
four  (4)  major  categories  of  petroleum  products  that  you  as  a  75W20  will- 
deal  with  constantly. 


1 .  Given  the  four  (4)  major  categories  of  petroleum  products  the  student 
will  be  able  to  identify,  list  and  describe  each  of  them. 

2.  The  student' wil^  be  able  to  give  two  (2)  examples  of  each  category. 
Instruction 

This  text  is  made  up  of  nine  lessons.    Read  each  lesson  carefully 
and  follow  the  Instruction  given.    If  at  any  time  you  have  any  questions, 
don't  hesitate  to  ask  ypur  instructor  for  help.  ^ 


Objective 


GOOD  LUCK  : 


^1 

Section  A 

Mi'ntary  Petroleum  Categories 

Military  petroleum  products  fall  under  one  of  the  four  (4)  categories 
listed  below. 

1.  Automotive  and  aviation  fuels 

2.  Burner  fuels 

3.  Lubricants 

4.  Speciality  items 

NOTE:    Turn  to  page  7»  follow  the  instructions  given  under  Section  A. 

NOTE:    Each  category  has  at  least  two  examples  of  petroleum  products  you 
will  be  required  to  know.    All  of  the  categories  will  be  discussed  in 
seoarate  sections.    Keeo  in  mind  that  questions  will  follow  each  section 
in  this  lesson  booklet.    Read  each  section  carefully  and  follow  the 
instructions  given. 

,  Section  B 

1 .    Automotive  and  Aviation  Fuels 

a.    Moqas:        the  military  the  term  mogas  is  used  instead  of  autoh«Jt1ve 
qasoline.    Gasolines  are  produced  in  different  grades  and  types  depending  on 
the  requirement  of  the  engines  and  equipment  in  which  the  product  Is  used, 
nasolines  are  purchased  in  both  regular  and  premium  grades  In  three  classes. 

Class  A  -  for  temperatu**es  SO^F  to  extreme  heat 

Class  B  -  for  temperatures  25°  to  70^F 

Class  C  -  tor  temperatures  from 'extreme  cold  to  4S0F 


?iote:     T^arn  to  page  7  and  follow  the  instructions  given. 


Section  C 


b.    Combat  mogas:    This  grade  of  mogas  comes  ir,  two  types.  Both 
types  are  used  in  automotive  and  stationary  engines.    To  keep  from  having 
different  grades  of  gasoline  in  the  military  supply  system  outside  the 
United  States  combat  gasoline  Is  the  only  gasoline  supplied  In  overseas 
areas.  ' 

"Types  of  combat  mogas:    Type  I  -  temperatures  above  QOp 

Type  II  -  temperatures  below  32°F 


NOTE:    Turn  to  page  7,  follow  the  Instructions  given. 


Section  D 

c.    Aviation  gasoline:    Avgas  is  the  word  used  for  aviation  gasoline. 
Avgas  is  used  1n  reciprocating  piston  type  aircraft  engines,  not  jet 
The  word  reciprocating  refers  to  the  pistcn  In  the  cyTlnaer 
working  back  and  forth  in  a  straight  line.    Aviation  gasoline  Is  not  made 
for  motor  vehicles.    Avgas  is  proeurred  by  the  military  In  one  grade,  100/13C 


NOTE:    Turn  to  page  8,  follow  the  Instructions  given. 
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Section  E 

d.  Jet  fuels:  Jet  fuels  differ  from  aviation  gasoline  because  they 
do  not  contain  lead.  There  are  two  principle  grades  of  Jet  fuels  used  by 
the  military,  JP4  and  JP5. 

JP4,  used  for  land  based  aircraft,  while  JP5  Is  used  exclusively  by 
the  Navy  for  jet  aircrafts  aboard  aircraft  carriers.    The  primary  users 
of  JP4  are  the  U.  S.  Army  and  the  U.  S.  Air  Force  for  jet  turbine  engines, 
JPA  is  a  blend  of  highly  refined  kerosene  and  gasoline^ It  is  clear  to 
straw  yellow  in  color. 

NOTE:    Turn  to  page  8,  follow  the  instructions  given. 


Section  F 

e.  Diesel  fuel  oils:  There  are  two  general  classifications  6f  diesel 
fuels.    Those  intended  for  shipboard  use  and  those  for  general  p'jrposes. 

1.  Fuel  Oil  Marine,  used  in  submarines  and  other  shipboard 
ooerations  at  temperatures  above  lO^F. 

2.  Fuel  Oil  Diesel  (DF-2)  a  general  purpoi.<i  fuel  oil  supplied  In 
several  grades  depending  upon  specific  usage. 

a.  Grade  DFA  (Arctic)  used  in  high  speed  automotive  diesel 
engines  and  pot  type  burner  space  heaters  at  temperatures  minus  25°F. 

b.  Grades  DF-2  (iieavy)  used  in  low  and  medium  speed  engines 
at  temperatures  above  20OF. 

NOTE:    Turn  to  page  9,  follow  the  instructions  qiven. 


2.    Burner  Fuel 

Section  G 

a.  burner  fuels  either  generate  power  or  heat  for  boilers  or  fur- 
nances.    Burner  fuels  arc  used  by  the  Navy  in  combat  vessels. 

b.  Kerosene,  classified  as  burner  fuel,  because  of  its  use  in  wick 
fed  lamps  and  for  coofJng,  heating,  and  other  general  purposes^ such  as 
cleaninq  tools  and  ^»puipment. 


3.  Lubricants 

Section  H 

Lubricants  are  oils  and  greases  used  to  reduce  friction  between  moving 
surfaces.    Its  second  most  important  function  is  to  remove  heat  generated 
in  the  equipment  being  lubricated, 

a.  Lube  oils:    There  are  various  grades  of  lubricant  oils,  each  serves 
a  specific  purpose.    The  most  common  grades  you  will  see  are  10,  30,  40  and 
90  gear  oil . 

b.  Society  of  Automotive  Engineers . (SAE)  numbers  are  used  In  order  to 
avoid  confusion  in  the  minds  of  purchasers.    SAE  numbers  for  example  are 
SAE  102- ,  SAE  10-30.    Instead  of  such  terms  as  light,  medium,  medium  heavy, 
heavy,  and  extra  heavy  these  numbers  are  used,    The  numbers  are  displayed 
on  containers. 

c.  Greases  are  blends  of  lubricating  oils,  soaps,  and/or  other  bases 
for  thickness  plus  various  additives.    Greases  are  used  where  oils  cannot 
adequately  do  the  job,  for  example,  automotive  bearings  and  axels  where 
oils  could  not  be  retained  or  dirty,  dusty  or  wet  conditions  exist,  where 
an  effective  seal  against  foreign  matter  is  needed. 


NOTE:    Turn  to  page  9,  follow  the  instructions  given. 


II 

4.    Specialty  Items 


Section  I 

Specialty  Items  are  those  which  can  be  used  for  one  specific  task  only. 
Such  items  as  solvents,  dry  cleaning,  hydraulic  fluids,  cutting  and  in- 
sulating oils,  anti -freeze,  coolents,  protective  compounds,  waxes,  etc. 


NOTE:    Turn  to  page  10,  follow  instructions. 


SELF  TEST 

Section  A  -  Categories  of  Petroleum  Products 
Directions:    List  the  four  (4)  categories  of  petroleum  products. 
1. 
2. 
3. 
4. 

Direction  to  student:  Check  your  answers  on  page  r»  and  read  the  -  .,  :;ction 
to  student. 

Section  B  -  Automotive  and  Aviation  Fuels 
Directions:    Fill  in  the  blank  space  in  items  1-3  with  the  correct  wort,'. 

1.  What  military  word  is  used  for  automotive  gasoline? 

2.  Gasolines  are  procurred  in  two  grades,  name  the  grades.   


3.  Situation:  You  are  located  in  the  dessert,  whi^h  class  of  automotive  oas-  - 
oline  will  you  use  in  a  jeep?  '  


Direction  to  student:  Check  your  answers  on  page  11,  and  r^-i.:^  the  direction  to 
student . 

Sectic^. 

Directions:    Fill  in  the  blank  space  in  iterTi^  1-3  witr.  the  correct  word. 
1.    What  are  the  two  types  of  combat  mogasV  


2.  Combat  mogas  is  used  in  what  areas?   

3.  What  temperature  is  type  I  used  at?   

Direction  to  student:  Check  your  answers  on  page  11  and  read  the  direction  to 
student. 
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Section  D 

Directions:  Fill  in  the  blank  space  in  Uems  1  and  2  with  ^he  correct  uord, 
Put  a  check  mark  in  one  of  the  spaces  marked  yes  or  no. 

]  .    What  TS  the  only  grade  of  aviation  gasoline  procurred  'Dy    he  military? 


What  tyne  of  aircraft  use  Avgas?   

Can  Avgas  be  used  in  motor  vehicles?    Yes  1*0 


Direc^Jon  to  student:    Check  your  answers  on  page  12  and  read  the  direction 

to  student. 

Section  E 

directions:    T:!!  in  the  blank  soace  for  item  1-A  with  the  correct  word. 
1.    Name  t:^^  two  principal  jet  fuels  used  by  the  military. 


What  t/De  of  aircraft  engine  uses  jet  fuel? 


3.  Which  one  of  the  jet  fuels  is  used  by  the  Army? 

4.  Which  jet  fuel  is  used  on  aircraft  carriers?  _ 

Note:     Check  yoiir  answers  on  page  12 


ERIC  . 


Section  F 

Directions:  F!!!  in  the  blank  space  in  items  1-3  with  the  correct  word. 
1.    What  ar?*  the  two  classifications  of  diesel  fuels? 


2.    Desel  fuel  qrade  2  (DF-2)  is  used  in  what  type  of  engines? 

.1.    Sjbmarines  use  what  type  of  diesel?   

Direr  :i on  to  student:    Check  your  answers  on  page  12  and  read  the  direction 
to  student. 

Section  G 

:)i-ections:    Fill  in  the  blank  space  in  items  1  and  2  with  the  correct  v^rd. 
Item  3  -  check  either  yes  or  no. 

1.  Burner  fuel  generates  power  and  for  boilers  on 

f urnances .  "  ' — 

2.  What  type  of  vessels  use  burner  fuel?   ^ 

3.  Is  kerosene  classified  as  burner  fuel?    Yes    No 

Direction  to  student:  Check  your  answers  on  page  12  and  read  the  direction  to 
student. 

Section  H 

Directions:    Fill  in  the  blank  space  in  items  1-2  with  the  correct  word. 
Item  3  -  check  either  yes  or  no. 

1.  Name  the  first  and  second  main  function  of  lubricants. 

2.  What  is  the  meaning  of  SAE?  

3.  Greases  are  used  when  oil  cannot  do  the  job.    Yes  No 

Note:    Check  your  answers  on  page  13. 
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Section  I 

Directions:    Fill  in  the  blank  space  with  the  correct  word. 

1 .    Wax  is  considered  a   

Note:    Check  your  answer  on  page  13. 
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SOLUTION 


Section  A 

1.  Automotive  and  aviation  fuels 

2.  Burner  fuels 

3.  Lubricants 

4.  Specialty  items 

Directions  to  student:    If  your  answers  aqree^go  to  page  2  and  read  Section 
If  your  answers  do  not  agree  go  back  to  Section  A,  read  and  correct  your 
answer,  then  qo  to  Section  B.  page  2. 

Section  B 

1 .  Mogas 

2.  Regular  and  premium 

3.  Class  A 

Directions  to  student:    If  your  answers  agree^go  to  page  3,  and  read  Section  C, 
If  your  answers  do  not  agree.go  back  to  Section  8.  read  and  correct  your 
answers,  then  go  to  Section  C,  page  3. 


Section  C 

1 .  I  and  II 

2.  Overseas 

3.  Above  0°F 

Directions  to  student:  If  your  answers 
If  your  answers  do  not  agree. go  back  to 
answers,  then  go  to  Section  D.  page  3. 


agree^go  to  page  3  and  read  Section  D. 
Section      read  and  correct  your 


Section  D 


1.  100/1  JO 

2.  Receorocating  piston  engine 

3.  No 

Directions  to  student:    If  your  answers  agree^go  to  page  4  and  read  Section  E. 
Of  your  answers  do  not  agree, go  back  to  Section  D,  read  and  correct  your 
answers  then  go  to  Section  t,  page  4, 

Section  E 

1  .    JP4,  JP5 

2  .    Jet  turbine  engines 

3.  JP4 

4.  JP5 

Directions  to  student:    If  your  answers  agree^go  to  page  4  and  read  Section  F, 
If  your  answers  do  not  agreejgo  back  to  Section  E,  read  and  correct  your 
answers,  then  go  to  Section  F,  page  4. 


Section  F 

1 .  Shioboard  and  general  purpose 

2.  Low  speed  and  medium  speed  engines 

3.  Diesel  fuel  marine 

Directions  to  student:  If  your  answers 
If  your  answers  do  not  agreejgo  back  to 
answers,  then  go  to  Section  G,  page  5, 


agreejgo  to  page  5  and  read  Section  G. 
Section  F,  read  and  correct  your 


Section  6 

1.  Heat 

2.  Combat  vessels 

3.  Yes 

Directions  to  student:    If  your  answers  agreejgo  to  page  5  and  read  Section 
If  your  answers  do  not  agreejgo  back  to  Section  G,  read  and  correct  your 
answers  then  go  to  Section  H,  page  5, 


Section  H 

1.  Reduce  friction,  remove  heat 

2.  Society  of  Automotive  Engineers 

3.  Yes 

Directions  to  student:    If  your  answers  agree, go  to  page  6  and  read  Section  I 
If  your  answers  do  not  agree. go  back  to  Section  H,  read  and  correct  your 
answers  then  go  to  Section      page  6, 


Section  I 

1 .    Specialty  Item, 

Directions  to  student:    If  your  answers  agre#  with  the  soU'tlons,  you  have 
completed  this  text.    If  you  feel  you  know  th«  material  In  this  program 
raise  your  hand  and  the  instructor,  will  give  you  the  next  test.    If  your 
answers  were  incorrect  go  back  to  Section  I,  read  and  correct  your  answer, 
then  raise  your  hand  the  instructor  will  give  you  the  next  test. 


13 


9f 

QMS  300-656  H-1 


'  VISUAL  EXAMINATION 

AND 

CONTAMINATION 


Proponent  department:    Petroleum  &  F.eld  Services  f 

Dec  77  L 
Supersedes  QMS- '300 . 6.56  H-1.,  Oct  76 


37 


ERIC 


100 

■  VISUAL  CONTAMINATION  AND  EXAMINATION 


HOW ^ TO  USE  THIS  PROGRAM: 

An  directions  for  you  to  follow  are  spelled  out  in  this  program.  Read 
each  page  carefully,  and  perform  whatever  action  you  are  told  to  do. 
Read  everything  thoroughly  before  attempting  to  answer  any  questions. 
Everything  you  need  is  set  up  for  your  convenience.    If  you  have  any 
question",  your  instructor  will  assist  you.    Work  through  the  program  at 
your  own  pace.    Go  to  study  area  #4  in  building  11400  and  begin. 
GOOD  LUCK': 


DIRECTIONS  TO  INSTRUCTOR: 

Review  Self-Evaluation  with  students.    Critique  students  on  the  test. 


MTRODUCTION: 

Have  you  ever  gone  to  a  service  station  and  asked  the  attendant  for 
premium  and  the  attendant  put  regular  in  by  mistake?   Then,  after  about 
five  or  six  gallons  you  call  .out,  "Hey,  I  wanted  high  test.     What  has 
happened  is  that  you  have  just  contaminated  your  fuel.    Had  you  made  a 
visual  check  to  insure  that  the  attendant  put  in  premium,  you  would  not 
have  paid  for  product  that  >ou  did  not  want. 

OBJECTIVE: 

As  a  result  of  completing  this  lesson,  you  will  be  able  to: 

1.  Visually  examine  bulk  petroleum  products. 

2.  Recognize  contaminated  bulk  petroleum  products. 

3.  Identify  various  types  of  bulk  petroleum  products. 

4.  Measure  and  determine  API  gravity  range  for  a  petroleum  product. 
INFORMATION  TO  STUDENTS: 

This  lesson  will  teach  you  step-by-step,  the  basics  of  visual  examin^on 
and  contamination  of  bulk  petroleum  products     You  will    earn  how  to^ 
identify  various  types  of  bulk  petroleum  products  and  will  be  shown  how 
to  measure  API  gravity  and  determine  a  product's  API  gravity  range.  To 
perfohn  a  visual  examination  you  must  report  the  color,  appearance  and  API 
gravijty. 

TURN  PAGE 

GOOD  luck: 
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LESSON  #1 


As  a  Petroleum  Supply  Specialist  it  is  absolutely  necessary  that 
you  be  able  to  quickly  identify  a  product  by  it's  color.    AVGAS  and 
MOGAS  contain  tetra-ethyl  lead  and  therefore  must  be  dyed.    Below  is  a 
list  of  the  different  bulk  products  you  will  handle.    You  must  MEMORIZE 
these  colors. 


Aviation  -  Blue  (grade  lOOLL) 
Automotive  -  Amber  (Conmercial ) 
Automotive  -  Red  (Combat) 
Kerosene Clear 

Jet  Fuels  -  Clear  to  light  straw 
Diesel  Fuel  -  Straw  to  dark  yellow 
Heavy  Burner  Fuel  -  Black 
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PRACTICAL  EXERCISE  FOR  LESSON  #1: 

1.  What  color  is  combat  gasoline  (automotive)?   

2.  What  color  is  AVGAS  (aviation  lOOLL)?   

3.  What  color  is  JP4  (jet  fuel)?   

4.  What  color  is  diesel  fuel  (DFM)?   

5.  Does  JPs  contain  lead?    Yes  or  No  

6.  Which  pro. '  cts  contain  lead?  

7.  What  three  t.  ^gs  must  you  report  when  performing  a  visual 
examination?    (1)   (2)    (3) 
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ANSWERS  FOR  PRACTICAL  EXERCISE  #1 : 

1.  Red 

2.  lOOLL  I31ue 

3.  Clear  to  light  str?r. 

4.  Straw  to  dark  yellow 

5.  No 

6.  MOGAS  (automotive)  and  AVGAS  (aviation) 

7.  Color,  appearance  and  API  Gravity. 

NOTE:    If  you  have  answered  all  the  questions  correctly,  go  on  to  Lesson 
2.    If  your  answers  do  not  match  the  above,  go  back  and  review  Lesson  1,  ' 
correct  your  answers,  then  do  Lesson  2. 

LESSON  #2: 

You  will  learn  about  API  gravity^.    What  does  API  stand  for  —  American 
Petroleum  Institute.    API  gravity  is  the  gravity  or  density  of  a 
petroleum  product.    All  petroleum  products  are  lighter  than- water;  therefore, 
they  float  on  water.    We  can  say  API  is  the  weight  of  a  product.  Under 
this  system,  API  gravity  numbers  or  degrees  are  grouped  by  product  weight. 
For  example,  fuel  oil  has  a  range  of  10-35  API  degrees.    (See  Figure  l). 
Read  carefully  each  product  API  range.  The  higher  the  API  number  the 
lighter  the  product  by  actual  weight. 

Products  API  Degrees  Range 

Solvents 
Gasolines 
Jet  fuels 
Kerosene,  Diesel 
Fuel  Oils 
Lub  Oils 
Water 

FIGURE  1 
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40 

to 

100 

55 

to 

75 

35 

to 

60 

30 

to 

50 

10 

to 

35 

20 

to 

30 

10 
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PRACTICAL  EXERCISE  FOR  LESSON  §2: 

1.  What  product  has  the  widest  API  range?   

2.  Which  product  is  heavier,  kerosene  or  gasoline? 

3.  What  does  API  stand  for?  

4.  When  you  take  an  API,  you  are  checking  the   


0 
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ANSWERS  TO  PRACTICAL  EXERCISE  #2: 

1.  Solvents 

2.  Kerosene 

3.  American  Petroleum  Institute 

4.  Weight  or  qravity   of  the  product. 

NOTE:    If  your  answers  do  not  agree  review  lesson  #2.    When  you  are 
satisfied  with  the  answers  tell  control  center  you  are  ready  to  see  the 
TV  Film  on  API  Gravity. 

LESSON  #3: 

You  wi'il  be  required  to  perform  a  visual  examination  but  before  you  C!"" 
do  that  you  must  learn  all  the  correct  steps  in  doing  the  API  test  and 
learn  how  to  convert  your  findings  to  the  corrected  API.    Below  is  a 
list  of  all  the  steps  in  proper  sequence.    Study,  these  steps  closely. 

dry  ^*    inspect  your  clear  glass  cylinder  to  insure  that  it  is  clean  and 

b.    Check  the  cap  on  the  sample  can,  and  make  sure  it  is  tight.  Hold 
uhe  can  with  both  hands  keeping  the  palm  of  one  hand  against  the  cap, 
turn  the  can  upside  down,  and  shake  violently  for  about  30  seconds. 

•    Ji'  f"^^^  °^  s^^iP^^  into        cylinder.    (About  one  inch 

in  the  cy under). 

NOTE:    When  pouring  from  a  sample  can,  grasp  the  can  with  your  right  hand 
1°  ^   I  the  opening  is  at  the  large  knuckle  of  your  hand.    With  your  left 
hand,  hold  the  cylinder  under  the  lip  of  the  sample  can  hole.    Tip  the 
can  to  your  left.  ^ 

d     Rinse  the  cylinder  walls  with  small  amount  of  sample  and  discard 
this  in  the  can  marked  "SLOP". 

3/4  full"^^^^^*^^        samples  as  you  did  in  step  "b";  then,  fill  the-cylinder 

f.    Hold  the  cylinder  up  to  a  strong  light  and  make  a  note  of  any 
contamination  you  see  and  also  the  color  so  it  cr.n  be  reported. 

•^u^lu  cylinder  on  a  level  sui:face-,  t'r.en,  select  the  hydrometer 

with  the  highest  numbers. 
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h.  Glently  lower  the  l\ydronieter  into  the  sample  until  it  floats. 
If  the  surface  of  the  sample  does  not  cut  the  scale  on  the  hydrometer, 
exchange  the  hydrometer  for  another  with  the  next  lower  set  of  numbers. 
Repeat  until  you  get  the  right  hydrometer.    See  Figure  2,  Page  16  . 

i.  Gently  grasp  the  top  of  the  hydrometer,  center  it  in  the  middle 
of  the  cylinder  and  spin.    This  keeps  the  hydrometer  from  sticking  to 
the  side  of  the  cylinder. 

NOTE:  If  the  hydrometer  is  touching  the  side  of  the  cylinder,  you  will 
get  a  false  reading.  ^ 

j.    Wait  until  hydrometer  stops  spinning. 

k.    Read  the  hydrometer.    Keep  your  eye  level  just  below  the 
meniscus  and  read  the  hydrometer  to  the  nearest  scale  division  where 
the  bottom  of  the  meniscus  cuts  the  scale.    See  Figure  3,  Page  16  . 

NOTE:    The  miniscus  is  that  area  of  fuel  at  the  top  of  the  fuel  which 
looks  like  a  plate  floating  on  the  fuel. 

1.    Record  the  hydrometer  reading  to  the  nearest  1/10  degree  API. 

m.  Read  and  record  the  temperature  to  the  nearest  degree,  Farein- 
heit. 

n*    Repeat  steps  g  thru  k  at  least  twice  to  insure  your  accuracy. 
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PRACTICAL  EXERCISE  FOR  LESSON  #3: 

1.  What  is  the  hydrometer  used  for?   

2,  What  do  you  check  for  before  inserting  hydrometer?   


3.    What  is  the  eye  level  when  reading  the  hydrometer? 


4,    Hydrometer  sticks  to  side  of  cylinde;'.  what  action  do  you  take? 
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ANSWERS  TO  PRACTICAL  EXERCISE  #3: 

1 .  Taking  API. 

2.  Contamination,  color,  and  air  bubble. 

3.  Below  the  fuel  level,  raise  eyes  until  a  straight  line. 

4.  Spin.  .  * 


NOTE:  After  completing  this  exercise  review  the  TV  film  on  the  API 
test.    Then  do  Lesson  #4. 


LESSON  #4; 

Petroleum  products  expand  and  contract  or  shrink  according  to  the 
temperature.    An  example,  in  hot  weather  fuel  expands,  in  cold 
weather,  it  contracts  or  shrinks.    In  order  to  insure  that  temperature 
changes  are  compensated  for,  when  taking  an  API  gravity,  vou  must  take  the 
temperature  of  the  fuel  and  correct  the  API  gravity  to  60^F. 

Look  at  Table  5,  Reduction  of  Observed  API  gravity  to  60°F.    (pages  17  - 
27) 

Assume  you  recorded  a  sample  of  JP4  at  an  API  of  51  and  an  observed 
tonperature  of  710F.  What  woulf^  the  corrected  API  be^  at  60°?  Look 
at  Table  5. 

First  go  to  ^he  observed  API  51°  at  the  top  of  the  chart  of  Table  5. 

Now,  go  down  the  column  under  51  until  you  see  71°  at  the  left  of  the  page 

You  should  have  a  corrected  API  of  49.9  at  71°F. 

TRY  THESE  TWO:    Write  in  the  corrected  API  in  the  far  right  column. 

Observed  Tanp  °  F  Observed  API  Corrected  API 

  .  I 

60  52 

86  59 


Assume  you  have  a  recorded  API  of  51.6  at  a  temperature  of  71°.  First 
go  to  the  observed  API  on  Table  5.    You  see  that  there  is  no  API  of 
51.6.    Because  of  this,  we  must  figure  the  corrected  API  of  two  APTs, 
one  on  each  side  of  51.6  and  both  of  71°F. 


Observed  Temp  °F         Observed  API  Corrected  Af>I 
"  71                          51  49.9 

71  51.6  .  ? 

71  52  50.9 

Above  you,  notice  the  corrected  API  for  51  and  52  from  Table  5.  Your 
reading  of  51.6  falls  between  51  and  52.    To  get  the  corrected  API  at 
51.6  IS  easy  vf  you  follow  the  step-by-step  method.    There  are  10/10 
between  each  whole  number.    First,  subtract  the  difference  between  the 
corrected  API's  (50.9  -  49.9  =1.0).    Divide  this  by  10  (1.0  t  10  =  0  1). 
This  means  that  each  tenth  of  observed  API  is  y<jfth  0.1.    You  have  six  of 
these  (5.6)  so  multiply:    6  x  0.1  =  0.6.    The  last  sten  is  to  add  this  to 
the  lower  of  the  two  known  corrected  API's  (49.9  +  O.o  =  50.5  (?  60°F). 

In  this  case,  0.1  observed  API  was  equal  to  0.1  corrected  API.    This  isn't 
always  the  case.    Example:    If  you  calculate  58.5  API  (?  85°,  you  will 
find  that  0.1  observed  API  is  only  0.09  corrected  API.    Follow  the 
steps  through  until  you  are  sure  you  can  do  this;  then  do  practical 
exercise  #4. 

PRACTICAL  EXERCISE  FOR  LESSON  M: 

Observed  Temp  °F       .  Observed  API  Corrected  API 

1-        68  53.2 

2.  72  ~  38.5 

3.  86  25.7 

4.  '85  50.9 
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ANSWERS  FOR  PRACTICAL  EXERCISE  #4: 

1.  52.4 

2.  37.6  [  '  ' 

3.  24.1  /   '  , 

4.  48.5  '  ^  •  . 

NOTE:    If  you  have  answered  a,ll  the  questions  correctly  do  Lesson  5,  If 
your  answers  do  \not  match,  go  back  and  review  Lesson  4.    Correct  your 
answers,  then  continue  to  lesson  5.  \, 


LESSON  #5; 

"Rule  of  Thumb"  Method  of  Correcting  API:  / 

1.  The  "Rule  of  Thumb"  method  for  correcting  API's  is  a  field  expedient 
method.    It  is  not  as  accurate  as  Table  5  correction  and  should  not  "be 
used  when  Table  5  is  available. 

2.  The  observed  API  gravity  reading  will  change  approximately  1/10° 
API  for  each  degree  of  fahrenheit  temperature  change.    Below  60  F  you 
would  subtract  the  correction.    An  easy  way  to  remember  the  "Rule  of 
Thumb"  is  to  remember  the  three  steps. 

/ 

a.  Step  one:    Find  the  difference  between  observed  temperature  and 
60^F. 

b.  Step  two:    Divide  the  difference  by  10. 

c.  Step  three:    If  the  observed  temperature  jas  above  60°F  subtract 
the  correction  to  the  observed  API.    If  the^^bserfed  temperature  was 
below  60^F  add  the  correction  to"  the  observed  API. 

3.  You  have  recorded  an  API  of  63.5  at  77°F,  To  apply  the  "Rule  of  Thumb 
follow  these  steps: 

a.  Step  one:    77^  •  60°  =  17° 

b.  Step  two:  17*10=1.7 

c.  Step  three:  77°  is  above  60°  so  now  subtract  your  correction  from 
63.5  (63.5  -  1 .7  =  61.8); 

4.  By'  "Rule  of  Thumb"  you  corrected  API  63.5  (?  77°  to  AFI  61.8  (?  60°  F. 
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NOTE:    Do  the  following  problems  using  the  "Rule  of  Thumb"  method. 


PRACTICAL  EXERCISE  FOR  LESSON  #5:  '  . 

Observed  Temp  °F  Observed 'API  Corrected  API 

1.  100  52.0 

2.  48  '  O2.0 

3.  -80  75.0 


r' 
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ANSWERS  TO  PRACTICAL  EXERCISE  #5: 


1.  48.0 

2.  33.2 

3.  73.0 

NOTE:    If  you  have  answered  all  the  questions  correctly,  go  on  to  Lesson 
#6.    If  you  have  any  problems  ask  an  instructor  to  clear  them  up  before 
going  on. 


LESSON  #6; 

Now  that  you  are  familiar  with  the  API  gravity  and  the  color  you  must  learn 
to  identify  the  FOUR  major  contaminants  commonly  found  in  fuels. 

1.  WATER:    Water  can  be  seen  as  free  water  visible  at  the  bottom 
of  the  fuel.    It  can  also  be  seen  as  entrained  or  dissolved  water 
whieh  makes  the  fuel  look  cloudy  or  hazy. 

2.  SOLIDS:    Solids  are  small  bits  or  pieces  of  rust,  sand,  dirt, 
paint  chips  or  fibers  that  can  be  seen  with  the  eye. 

3.  COMMINGLING:    Commingling  is  just  a'  big  word  that  means  two 
or  more  fuels  mixed  together.    If  JP-4  (which  is  clear)  and  MOGAS 
(which" is  red)  were  mixed  together  the  sample  would  be  pink. 

4.  MICROBIOLOGICAL  GROWTH:    Microbiological  growth  is  actually 
living  bacteria  found  in  the  fuel.    It  is  usually  found  between  the 
water  and  fuel  at  bottom  of  a  tank.    Sometimes  called  FUNGUS  it  lives 
in  the  water  and  feeds  on  the  fuel.    It  is  seen  in  a  sample  as  a  lacy 
scum  between  the  water  and  fuel . 


YOU  MUST  REMEMBER  THE  FOUR  MAJOR  COMTAMINATES  ABOVE! 
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PRACTICAL  EXERCISE  IN  THE  PTF 

After  you  have  studied  lessons  1  thru  6  you  are  ready  to  go  to  the 
PTF  for  a  practical  exercise  and  an  examination.    In  your  practical 
exercise  you  must  do  three  things: 

1.  Study  the  sample  bottles  that  show  the  different  colors  of 
product. 

2.  Study  the  sample  bottles  containing  the  different  types  of 
contaminants . 

3.  Run  an  API  test  following  the  steps  in  Lesson  #3  and  convert 
the  readings  using  Table  #5  and  the  "Rule  of  Thumb", 

.     When  you  are  ready  for  the  practical  exercise  tell  the  "C"  annex 
Training  Manager  in  Bldg  11400  and  he  will  schedule  you  for  the 
exercise.    Upon  the  completion  of  the  exercise  the  instructor  will 
give  you  the  A-3  examination. 


REMEMBER 

If  you  should  suspect  a  fuel  is  contaminated  in  any  way  —  Do  not 
use  it  until  the  laboratory  has  tested  it. 


REPORT 

When  reporting  the  results  of  a  visual  examination  you  must 
report  COLOR,  APPEARANCE,  API  GRAVITY, 

1.  COLOR  -  Report  the  actual  color  of  the  sample, 

2.  APPEARANCE  -  Report  any  contamination  yo j  find  and  if 
there  is  NONE  report  it  CLEAN  &  BRIGHT, 

3.  API  GRAVITY  -  Report  the  corrected  API, 
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TABLE  5 

REDUCTION  OF  OBSERVED  API  GRAVITY 
TO  API  GRAVITY  AT  60°F 

This  table  gives  the  values  of  API  gravity  at  60°F  corresponding  to 
API  gravities  observed  with  a  glass  hydrometer  at:  temperatures  other 
than  60°F.     The  expression  "API  Gravity  at  Observed  Temperature" 
appear  in  Table  5  since  it  is  the  term  most  generally  used  in  industry.  A 
more  exact  expression  would  be  '^API  hydrometer  indication  at  the  observed 
temperature."    The  API  hydrometer  indication  at  temperature  t°F  differs 
slightly  from  the  true  API  gravity  because  of  the  change  in  volume  of  the 
glass  hydrometer  from  that  at  the  calibration  temperature  60°F. 

It  is  generally  impracticable  to  determine  an  API  gravity  at  exactly  60°F, 
although  it  is  at  this  temperature  only  that  strictly  correct  results  are 
obtained  with  a  standard  soft  glass  hydrometer  calibrated  at  60°F.     In  con- 
verting an  API  gravity  at  the  observed  temperature  t°F  (API  hvdromecer 
indication)  to  the  corresponding  API  gravity  at  60°F,   two  corrections  are 
necessar--     the  first  arises  from  the  change  in  volume  of  the  glass  hydrometer 
with  te^-.-rature,   and  the  second  from  the  change  in  volume  of  the  oil.  Both 
have  jeen  applied  in  this  table. 

Thj  i  table  must  be  enter  with  API  gravities  (hydrometer 
indications)  measured  with  a  soft'  glass  hvdrometer  calibrated 
at  60^F. 

EXAMPLE  NO.  1 

If  the  API  gravity  reading  observed  on  a  hydrometer  in  an  oil  at  76°F 
is  38.4  ,  what  is  its  API  gravity  at  60°F? 

Enter  the  table  in  the  column  "API  Gravity  at  Observed  Temperature," 
headed  38  API,   and  note  that  against  an  "Observed  Temperature"  of 
76  F  the  corresponding  API  gravity  at  60°F  is  36.8°.API 

Likewise,  note  that  for  39°API  at  7'6°F  the  corresponding  API  c^ravitv 

60^F  is  :  .    .   !  37.8^1 

This  represents  an  increase  of  1.0°API  at  60°F  for  an  increase  of  1.0°API 
in  the  value  at  76°F.     Therefore,  by  simple  proportion,   an  increase 
at  76  F  from  38  to  38.4°API  increases  the  corresponding  API  gravity 
at  60°r  by  0.4  X  1.0  or  0.4°API 

Then,   the  API  gravity  at  60°F  corresponding  to  the  observed  API  gravity 
of  38.4  at  76°F  is  36.8  +  0.4  or  37.2°API 
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Table  5 

API  Gravity  Reduction  to  60°  F. 


Temper- 
ature, 

•F. 


7 
8 

to 

U 

i: 

13 
14 

15 
16 
17 
18 
\<* 

20 
2\ 
22 
2S 
24 

25 
26 
27 
28 
29 

30 
31 
32 
33 
34 

15 
36 
37 
38 
39 

40 
41 
42 
43 


45 
46 
47 
48 
49 
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28 
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23 
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Ttblc  5 

API  Grtvity  Reduction  to  60"*  F. 


20-29°  API 


API  GraTlty  at  Ob««rte4  T«inp«nitur« 


1 " 

22 

23 

24 

25 

24 

27 

» 1 

CoiTMpondlng  API  Gravity  at  F. 


50 

20,8 

.  21.0 

51 

20.5 

21.5 

^1  .d 

53 

20.4 

21.4 

54 

20.3 

21.4 

55 

20.3 

21.3 

54 

20.2 

21  2 

^7 

7/ 

9fi  '> 
Af .  — 

~  1 .  J 

58 

20.1 

'■  21.1 

59 

20.1 

21.1 

64 

20.0 

21.0 

M 

20.0 

21,0 

1  Q  O 

w .  y 

-0.9 

43 

19  8 

20.8 

44 

10.8 

20.8 

45 

!P.7 

20.7 

64 

19  7 

20  7 

b/ 

1 0  IL 

20.fi 

4« 

19.5 

20.5 

49 

tV.5 

20.5 

70 

19.4 

20.4 

71 

10.4 

20.4 

72 

10.3 

20.3 

73 

10.3 

20.2 

74 

10.2 

20.2 

75 

10.1 

20. 1 

74 

19.1 

20.1 

77 

10.0 

20.0 

7g 

10.0 

20.0 

79 

18.0 

10.9 

M 

18.9 

19.8 

81 

18.8 

19.8 

82 

18.8 

10.7 

83 

18.7 

10.7 

84 

18.0 

19  6 

&5 

18.fi 

19.6 

84 

18.5 

10  6 

S7 

18.6 

19.5 

88 

18.4 

10.4 

89 

18.4  , 

19.3 

90 

18.3  ! 

10.3 

91 

18.3  1 

19.2 

92 

18.2  , 

19.2 

93 

18.1  1 

10.1 

94 

18.1  1 

19.1 

95 

18.0 

19.0 

94 

18.0  ■ 

18.9 

97 

17.9  • 

18.9 

9S 

17.0 

18.3 

99 

17.8  ; 

18.8 

100 

17.3 

:8.7 

22  6 

23.6 

24.6 

2,S  6 

22.5 

23.6 

'    24  ft 

V5.6 

1    23. 6 

24 . 5 

15.5 

2'J,4 

:  23.4 

1  24.4 

■^5.4 

22  4 

1  23.4 

1  24.4 

25.4 

22  3 

23.3 

24.3 

2,'). 3 

1  23.2 

;    24  2 

25.2 

•>•)  n 

1    23 . 2 

1    24  2 

25.2 

22.1 

I  23.1 

1    24 .  1 

25.1 

2'J.l 
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t 
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25.  1 

22.0 

,  L'3.0 

?i  0 

:5.o 

21  .fl 

!  rj.i. 
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2^9 

'i  \  . ' J 

1    T2  0 
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'24.0 

21.8 
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23  S 

?l  8 

21. S 

1  22  a 
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.4.8 

21.7 

1  22.7 

1    2a, 7 

♦  4  7 

21. fl 

!  22.6 

i    23  6 

14  6 

21 .6 

'    22 . 6 

;  23.6 

24.6 

21.5 

i  22.5 

i  23.6 

24.5 

21.5 

22.6 

;  23.5 

24.4 

21.4 

,  22.4 

;  23.4 

24. 4 

21.4 

22.3 

t    23  3 

24^3 

21.3 

22.3 

23.3 

24.3 

21.2 

22.2 

23  1 

24  2 

21.2 

22.2 

23,2 

24  1 

21. 1 

22. 1 

23.  1 

24  1 

21.1 

22.0 

23,0 

24,0 

21.0 

22.0 

23.0 

24,0 

20.9 

21.9 

22.9 

23  9 

20.9 

21 .0 

22, 9 

'LI 

20.8 

21.8 

22,8 

'"I 

20.8 

21.8 

22> 

23,7 

20.7 

21.7 

22.7 

23.7 

20.7 

21. fl 

22, fi 

23.6 

20.6 

21.6 

22.6 

23.6 

JO.  5 

21.5 

22.5 

23.6 

20.5 

21.5 

22.4 

23.4 

20.4 

21.4 

22.4 

23.4 

20  4 

21.3 

22.3 

23.3 

20.3 

21.3 

22,3 

23.2 

20.3 

21.2  , 

22.2 

23.2 

20.2 

21.2  : 

22,2 

23.1 

^■1 

21.1  ; 

22.1 

23,1 

20.1 

21.1  ; 

22.0 

23,0 

20.0 

21.0  ; 

22.0 

22,9 

20.0 

20  9 

21.9 

22,9 

10.9 

20.9  ; 

21,9 

22.8 

19.9 

20  s  ; 

21  8 

22.8 

19.8 

20.8 

21.7 

22.7 

19.7 

?0  7  ' 

21  7 

22.7 

10.7  , 

20.7 

21  6 

22,  fi 

20.5 
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'tabie  5 
API  Gravity  Reduction  to  60°  F. 


30-39°  API 

0^*  F. 


Ob«crf*d 


Temper* 
atura, 

3« 

31 

32     1     33     1     34     t     IS     1     36     1  37 

If 

•F. 

Comspoodlna  AP!  GriTlty  at  40*  F.  ' 

• 

I 

3 
4 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
23 
33 
34 

35 
36 
27 
38 
3f 

30 

31 
23 
33 
34 

35 
36 
37 
U 
39 

40 

41 
43 
43 


47 
48 
49 

50 


API  Gravity  ar  Obtcrvad  Tampcrature 


36  I 
36  0 
35  9 
3.S  9 
35  8 


40 . 7 

41.8 

4<).6 

41  7 

42,8  ' 

43.9 

40.5 

41.5 

42.7  ' 

43.8 

40  4 

41.5 

4'J  ft  ' 

43.7 

40.3  : 

414 

42.5  i 

43.6 

4U .  0 

A  1  1 

40  .  0 

AO.'Z 

41.3  ' 

42.3  1 

43.4 

40.1  . 

41.2  ■ 

42  3  1 

43.3 

40  0 

41.1  ! 

42.2  1 

43.3 

39.9 

41.0 

42, 1  ' 

43.2 

Mj  y 

d*>  n 
^  - .  u 

i7  1 
40  .  i 

39. S 

40  8 

41.0  . 

43.0 

39.7 

40  A 

41.^ 

U.^ 

39.6 

40  7 

41.7  i 

42.8 

39.5 

40.6 

41.7  . 

42.7 

30 . 4 

<U  J 

4  1  .  U 

4*  .  4 

39.4 

40.4 

41.5 

42.6 

39.3 

40.4 

41.4 

42.5 

39.2 

40  3 

41.3 

42.4 

39.1 

40  2 

41.2 

42.3 

39  0 

40. 1 

41.2 

42.2 

39.0 

40  0 

41.1 

42.1 

38.0 

30  9 

41.0 

42.1 

1^8.8 

39  9 

40.9 

42.0 

38.7 

30.8 

40.8 

41.9 

38.7 

.10  7 

40  8 

41 .8 

38.6 

30.fi 

40  7 

41.7 

38  5 

39.  S 

40.6 

41  6 

38  4 

30.5 

40.5 

41.6 

38.3 

30.4 

>  40.4 

41.5 

38  3 

30.3 

■    40  4 

41 .4 

38.2 

30.2 

1  40.3 

41.3 

38.1 

:  39.1 

'  40.2 

1    41  .2 

38.0 

'  39.1 

40  1 

■  41.1 

38.0 

i  39.0 

40.0 

j  41.1 

37.9 

!  38.9 

39.9 

41.0 

37.8 

,  38.8 

39.9 

i  40.9 

37.7 

38.8 

;  39.8 

.  40.8 

37.6 

;  38.7 

'  30.7 

I  40.7 

37.6 

:  38.6 

'  30.6 

'  40.7 

37.6 

\  38.5 

30.6 

t  40.6 

37.4 

!  38.4 

1  .39.5 

1  40.6 

37.3 

1  38.4 

39.4 

40.4 

37.3 

!  38.3 

i  30.3 

!  40.3 

37.2 

!  38.2 

1  39.2 

1  40.3 

37.1 

■  38.1 

,  39.2 

40  2 

37.0 

;  3K.1 

39.1 

1  40.1 

37  0 

38.0 

30  0 

40.0 

36.0 

37.0 

M<  9 

30.0 

36. S 

37.8 

38  8 

39  9 

36  7 

37  S 

i    3s  H 

30.3 

Table  ■> 

30-39**  API  API  Gitvity  Reduction  vo  60"  F. 


se-ieo*  p. 


T«fnp€r- 
*v 

r  . 

API  Gravity  st  Observed  Tempcrscure 

30 

3!  " 

32 

3i 

34 

35 

36 

37 

38 

39 

CorTMponciinft  API  Gr«»Uy      60*  K. 

50 

30  7 

Jl  7 

32  7 

33 

7 

Z\  7 

r 

35 

30.7 

37 

H 

38 

8 

39  8 

51 

30  0 

31  f) 

32  U 

0 

J  i  0 

,\ ) 

•in  / 

37 

7 

3."i 

on  7 

52 

M)  5 

.V. 

33 

h 

iil  h 

36 

G 

37 

G 

3P 

6 

39.6 

53 

:u)  5 

:ii  ;. 

33 

34  5 

3.S 

3t  5 

37 

r 

3.^ 

39.5 

54 

3(J.4 

31  \ 

32.  ^ 

33 

■4 

34  4 

35 

4 

36.4 

37 

5 

3h 

5 

39.5 

55 
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-W  3 

32  3 

33 

4 

34.4 

35 

4 
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37 

4 

38 

4 

39.4 

56 

30  3 
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32  3 

3 

Ou 

3 

37 

3 

38 

3 

39.3 

57 
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Jl  .2 

32  2 

33 

34  2 

35 

2 

3r).2 

37 

38 

2 

30.2 

bS 

30  1 

3i.l 

32  1 

33 

1 

34  1 

36 

1 

36  1 

37 

1 

38 

39.2 

59 

30  1 

31  I 

32  1 

33 

1 

34  1 

35 

1 

36  T 

37 

1 

38 

1 

39  1 

60 

30. U 

HI  0 
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33 

3-*  .1 

.>5 

0 
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37 

0 

V< 

0 
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61 

Q 
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0^ 

J 

33 . 9 

34 

9 
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36 
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37 

38.9 

62 

29  9 
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31  \) 

32 

9 

33  C' 

34 

9 

35. 'J 

50 

37 

Co.  0 

63 

29.8 

30  8 

31  S 

32 

H 

33  ^ 

34 

8 

35  M 

36 

s 

37 

8 

38.8 

64 

29.7 

3U  7 

31  7 

32 

7, 

33  7 

34 

7 

35.7 

Hb 

37 

38.7 

65 

20.7 

30  7 

31.7 

32 

7 

:;3.( 

34 

fi 

3:-  6 

36 

0 

a: 

0 

38.6 

66 

£M .  D 

lit  A 

3 1  ^ 

32 

b 

33.  t 

34 

6 

3.'i .  6 

30 

G 

37 

5 

38.5 

67 

29  7i 

30  5 

31.6 

Z'i 

6 

33  ; 

34 

5 

V\  6 

36 

6 

37 

38.6 

4g 
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30  ^ 

31  5 

32 

4 

33  4 

34 

4 
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4 

37 

4 

38.4 
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31  4 

32 

4 
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34 

4 

35.3 

30 

3 

37 

3 

38.3 

70 

20.3 
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31.3 

32 

3 

*  33  3 

34 

3 

35.3 

30 

3 

37 

38  2 

71 

32 

2 

33.  :^ 

34 

2 

35  2 

3r> 

37 

•> 

38.2 

72 

29.2 

30  2 

31  2 

32 

2 

33.  i 

34 

1 

35  1 

30 

I 

37 

1 

38. 1 

73 

20.1 

30  1 

31.1 

32 

1 

33  1 

34 

1 

35.1 

36 

u 

87 

0 

3^1  0 

74 

20.1 

3^)  1 

31  0 

32 

0 

33  G 

34 

0 

35.0 

30 

0 

36 

9 

37.9 

75 

29  0 

30  1) 

31  0 

32 

0 

32.0 

33 

9 

34  9 

35 

9 

36 

37.9 

76 

28 . 9 

20  'J 

30 

31 

9 

32  0 

33 

9 

34.8 

:j5 

36 

37  g 

•  77 

'JM  9 

2U  U 

;m  H 

31 

8 

^    32. S 

33 

8 

34.8 

35 
**** 

7 

36 

37  7 

78 

28  8 

29  « 

30. H 

31 

8 

32.7 

33 

7 

34.7 

36 

3*i 

37.  G 

7^ 

28.8 

29  7 

30.7 

31 

7 

32.7 

33 

7 

34.6 

35 

6 

36 

6 

37^6 

M 

2%  7 

20  7 

30  6 

31 

ft 

32. f 

33 

6 

34  6 

35 

5 

34 

5 

37.5 

81 

28. d 

20  r» 

30  6 

31 

6 

32./. 

33 

5 

34.6 

3.S 

6 

36 

4 

37  4 

82 

28  6 

29  A 

30  5 

31 

5 

32.:. 

33 

4 

34.4 

35 

4 

34 

4 

37.3 

83 

2.N  6 

2^)  6 

30  4 

31 

4 

32  4 

33 

4 

34  3 

3.S 

3 

36 

3 

37.3 

84 

28.4 

2'J  A 

30  4 

31 

4 

32.3 

33 

3 

31.3 

35 

2 

36 

2 

37^2 

85 

2m  i 

2'>  3 

30  3 

3] 

3 

32..'. 

33 

2 

34.2 

35 

36 

1 

37.1 

84 

28.3 

29  3 

30.3 

31 

2 

32.:: 

33 

2 

34.1 

35 

1 

36 

1 

37.0 

87 

28.2 

2W  2 

30  2 

31 

o 

32.1 

33 

1 

34  1 

35 

0 

86 

0 

37^0 

88 

28.2 

29  1 

30  1 

31 

1 

32.1 

33 

0 

34  0 

35 

0 

36 

9 

36.9 

8^ 

28.1 

29  1 

30  1 

31 

32.0 

33 

0 

33  9 

34 

9 

35 

9 

38.8 

•H) 

28.0 

29  0 

30.0 

31 

0 

31. 

32 

9 

33  9 

31 

8 

35 

8 

36.7 

fl 

2M  0 

29  0 

29  9 

30 

g 

31.0 

32 

8 

33.8 

34 

35 

7 

36.7 

92 

27  9 

28.9 

29.9 

30 

8 

31. K 

32 

8 

33  7 

34 

7 

36 

6 

36.6 

93 

27  9 

28  8 

29.8 

30 

s 

31.7 

32 

7 

33.7 

'34 

35 

6 

36.6 

94 

27  8 

28  « 

29  7 

30 

7 

31  7 

32 

33.6 

34 

5 

36 

5 

36  5 

05 

27  7 

2«  7 

29  ; 

jn 

6 

31  6 

32 

6 

33  5  ; 

34 

5 

35 

4  ; 

36.4 

96 

27  7 

■J.s  fi 

29  r, 

;iO 

6 

31  5 

32 

5 

X\  4 

4 

35 

4 

36  3 

'>7 

j:  6 

■J8  (. 

2'j  ::, 

.70 

6 

31  U 

32 

4 

33  4  , 

34 

3 

35 

3 

36.2 

98 

27  5 

: 

2'J  J 

30 

4 

31  ■ 

32. 

3 

33  3 

34 

3 

35 

2 

36  2 

99 

27  5  , 

J.N  4 

20  4 

3U 

4 

31  b 

32. 

3 

33.2 

.31 

35. 

1  , 

36.1 

100 

27  4 

2S  4 

20  3 

30. 

3 

31  .o 

32. 

o 

33.2 

34 

1 

35. 

1 

36  0 
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Table  5 

API  Gravity  Rcductioa  to  60''  F. 


40-49^  API 
o-w  P. 


ObMrrwl 
Tamper* 
mcura. 


4a 

41 

43 

43 

44 

47 

API  Grawiry  ml  Obm«rf»<J  Temperature 


CorrMpoodlna  API  Gravity  mt  60*  P. 


0 

1 
3 
3 
4 

S 

a 

7 
8 
% 

10 
11 
13 
13 
14 


46.1 

46  2  ! 

47.3  ; 

46.0 

46.1  1 

47.2  1 

44.0 

46  0 

47.1  i 

44. S 

45.0 

47.0  i 

44.7 

.45.8 

46.9  { 

44.6 

45.7 

46.8  ' 

44.5 

45.6 

46.7  1 

44.4 

45.5 

46.6 

44.3 

45.4 

46.5 

44.3 

45.3 

46.4 

44.2 

45.2 

,  46.3 

44.1 

46.2 

!  46.2 

44.0 

45.1 

1    46. J 

43  9 

45.0 

;  46.1 

43  8 

44.9 

1  46.0 

15 

43.7 

44.8 

la 

At  A 

44  7 

17 

43,6 

44.6  ; 

18 

43.5 

44.5  1 

1^ 

43.4 

44.4  1 

20 

43.3 

44.4 

31 

43.2 

44  3 

23 

43.1 

44.2 

33 

43  0 

44.1 

24 

42.9 

44.0 

25 

42.9 

43.9 

2a 

42  8 

43.8 

27 

42.7 

43.7 

38 

42.6 

43.7 

29 

42.6 

43.6 

30 

42  4 

43.5 

31 

42.4 

43.4 

33 

42.3 

43.3 

33 

42.2 

43.2 

34 

42.1 

43.1 

35 

42.0 

43  1 

3a 

41  9 

43  0 

37 

41  9 

42  9 

38 

41  U 

42.8 

39 

41.7 

42.7 

40 

41.6 

42.6 

41 

41.5 

42.6 

43 

41.4 

42.5 

43 

41.4 

4Z.4 

44 

41  3 

42.3 

46 

41  2 

42.2 

44 

41.1 

42.1 

47 

41.0 

42.1 

a 

41.0 

4*2.0 

40 

40.9 

41.9 

90 

40.8 

1  41.8 

45.9 
45.8 
45.7 
45.6 
45  5 

45.4 
45.3 
'46.2 
46.2 
45.1 

46.0 
44.9 
44.8 
44.7 
44.6 

44.5 
44.5 
44.4 
44.3 
44.2 

44.1 
44.0 
43.9 
43.8 
43.8 

43.7 
43.6 
43.5 
43.4 
43.3 

43.2 
43.2 
43.1 
43. U 
42.9 

42.8 


48.4 
48  3 

48.2 
4S.1 
48.0 

47.9 
47  8 
47.7 
47.6 
47.5 

47.4 
47.3 
47.2  ' 
47.1 
47.1 

47.0 
46.9  ; 
46.8  ' 
46.7  ! 
46.6 

46.5 
46.4 
46.3 
46.2 
46.1 

46.0 
46.0 
45.9 
46.8 
45.7 

46.6 
46.5 
45.4 
45.3 
45.2 

45.1 
46  1 
46.0 
44.9 
44.8 

44  7 
44  6 
44  5 
44.4 
44.4 

44.8 
44.2 
44.1 
44.0 
43.9 


45.8  I 


40  5 
40  4 

4U.3 
49.2 
49.1 

40.0 
48  9 
48.8 
48.7 
48.6 

48.5 
48.4 
48.3 
48.2 
48  1 


50.6 
50.5 
50.4 
50.3 
50.2 

50.1 
50.0 
49.9 
49.8 
49.7 

49.6 
49.5 
49.4 
49.3 
49.2 


51.8 
51.6 
51.5 
51.4 
51.3 

51.2 
51.1 
51.0 
50.9 
50.8 

50.7 
50  6 
50.5 
50.4 
60. ^ 


52.9 
52.8 
52.7 
52.6 

52.5 

52.3 
52.2 
52.1 
52.0 
51.9 

51.8 
51.7 
51.6 
51.5 
51.4 


64.0 
63.9 
53.8 
63.7 
63.6 

53.5 
63.4 
63.3 
53.1 
63.0 

52.9 
52.8 
52.7 
52.6 
62.5 


65.2 
65.0 
64.9 
64.8 
64.7 

64.6 
54.5 
54.4 
64.3 
64.2 

64.0 
63.9 
63.8 
53.7 
68.6 


•1^  0 

40  1  ! 

50.2 

51.3 

52.4  1 

53. 5 

4a.  0 

40.0  ' 

50.1  / 

51.2  • 

52.3 

63.4 

47.9 

48.9  1 

60  .(>/  ; 

51.1  , 

52.2 

63.3 

47.8 

48.8  ' 

49^9 

51.0 

52.1 

63.2 

47.7 

48.7  { 

49.8  [ 

50.9  i 

52.0 

63.1 

47.6 

4«.7 

49.7 

50.8 

51.9 

63.0 

47  5 

48.6 

49  6 

60.7 

51.8 

52.9 

47.4 

4S.5 

49.5 

60.6 

51.7 

52.8 

47  3 

4S.4  ! 

49  4  ) 

60.5 

51.6 

52.7 

47.2 

4S.3 

49.3  1 

60.4 

51.5 

52.6 

47.1 

48.2 

49.2 

50.3 

51.4 

52.4 

47.0 

4S.1 

49.1 

60.2 

61.3 

52.3 

46.9 

48.0 

49.0 

60.1 

61.2 

52.2 

46.8 

47.9 

48.9 

60.0 

51.1 

52.1 

46.7 

47,8 

48.9 

49.9  1 

51.0 

62.0 

46.6 

47.7 

48.8 

49.8  i 

50.9 

51.9 

46.6 

47.6 

48.7 

49.7 

60.8 

51.8 

46.5 

47.5 

48.6 

49.6 

60.7 

51.7 

46  4 

47.4 

48.5 

49.6 

60.6 

51.6 

46.3 

47.3 

48.4 

49.4 

60.5 

51.5 

46.2 

47.2 

48.3 

49.3 

60  4 

51.4 

46.1 

47.1 

48.2 

49.2 

60.3 

61.3 

46.0 

47.0 

48.1 

49.1 

60.2 

61.2 

46.9 

47.0 

48.0 

49.0 

60.1 

61.1 

45.8 

46.9 

47.9 

48.9 

60.0 

51.0 

45  7 

46.8 

47.8 

48.9 

49.9 

60.9 

45.7 

46.7 

47.7 

48.8 

49.8 

60.8 

45.6 

46.6 

47,6 

48.7 

49.7 

50.7 

46.5 

46.5 

47.5 

48.6 

49.6 

60.6 

45.4 

46.4 

47.4. 

48.5 

40.5 

60.6 

45.3 

46.3 

i  47.3 

1  48.4 

49.4 

60.4 

45.2 

46.2 

,  47.3 

48.3 

49.3 

60.3 

45.1 

46.1 

1  47.2 

'  48.2 

49.2 

50.2 

45.0 

46.1 

;  47.1 

48.1 

49.1 

50.1 

44.9 

46.0 

I  47.0 

'  48.0 

49.0 

60.0 

44.9 

46.9 

1  46.9 

,  47.9 

1  43.9' 

60.0 

60 

ii8 


i 


4<M9^  API 


Table  S 

API  Grtvxty  Reduction  to  60*  F. 


API  GraTlcy  sc  Obsenred  Temperature 


1 " 

A2 

43 

44 

45 

Correspondlnft  AP(  Gravity  at  60*  F. 


49 


46.9 

47.9 

48.9 

60.0 

40.  f> 

47.8 

48.8 

49.9 

46.7 

47.7 

48.7 

49.8 

46.6 

47.fi 

48.6 

49.7 

46.6 

47  5 

48.6 

49.6 

46.4 

47  5 

48  5 

49.5 

4fi  4 

47  4 

48.  4 

49.4 

46J 

I  47.3 

I  4^.3 

49.3 

4<\i 

47.2 

i  48.2 

49.2 

46.1 

47  1 

49.1 

46.0 

47  0 

48.0 

49.0 

46  9 

46.  v> 

47.9 

48.9 

45.8 

46  6 

47.  fa 

48.3 

46.7 

46.7 

47  7 

48  7 

46.6 

46.6 

•  47.6 

48.6 

45  A 

46.6 

48.6 

4.S  5 

46  5 

47.5 

48.4 

45.4 

46.4 

47  4 

48.3 

45.3 

46.3 

47  3 

48.3 

45.2 

46.2 

47.2 

iS.2 

45.1 

46.1 

47.1 

48.1 

45.0 

46  0 

48.0 

45.0 

4:^.9 

47.9 

44. g 

45.8 

46.8 

47 'g 

44.8 

45  8 

46.7 

47^7 

46.7 

46.6 

47.6 

44.6 

45  6 

46.6 

47.5 

'4.5 

45.5 

46  5 

i7  1 

44  4 

45!  4 

46^4 

444 

45  3 

m .  0 

i7  ^ 

44.3  i 

45.2 

1 

46.2  1 

47.2 

44.2  ; 

45  2 

46  1  1 

47.1 

44  1  1 

45  1 

46.0  ! 

47  0 

44  0"  j 

45.0 

46.9  ; 

46.9 

43.0 

44.9 

46.9 

4^.8 

43.9  I 

44.8  ! 

46.8  { 

46.7 

43.8  1 

44  7  1 

46.7  1 

46.6 

43  .7  : 

44.6  . 

46.6  1 

46.6 

43.6  i 

44.6  1 

46.5  i 

46.5 

43  5 

44.5 

45.4  ! 

46.4 

43  4  ' 

44.4  1 

46.3  ' 

46.3 

43.4  i 

44.3  1 

45.3  i 

46.2 

43.3  i 

44.2  i 

45.2  { 

46.1 

43.2  1 

44.1  1 

45.1  1 

46.0 

43.1 

44.1 

46.0  < 

i 

46.9 

43  0  . 

44.0  ' 

44.9  1' 

46.9 

43.0 

43  9 

44.8 

46.8 

42.9 

43  8 

44.8 

46.7 

42,8 

43.7  ; 

44.7 

46.6 

42.7 

43.6 

44.6 

46.5 

42.6 

43.6  : 

1 

44.6  < 

46.4 

61 


Table  5 


API  Gravity  Reduction  to  60*  F.  50^59''  API 

•.5f  i. 


ObcerYvd 

•cur«. 

•F. 

API  Gravity  at  ObteiTed  Temperature 

50 

51 

52 

53 

^  54 

55 

56 

57 

58 

59 

Corretponding  API  GraTlty  at  60"  F. 

0 

66.3  ; 

57.4  i 

5h'5  ,! 

59.7  1 

00  H  1 

61.9  1 

63.0  ! 

64.2  1 

G5.3 

66.4 

1 

56.2  1 

67,3  j 

58  4  ' 

59.5 

60  7  1 

31  8  * 

62.9  ! 

64.0 

65.2 

66.3 

2 

56.1 

57  2  ' 

5S  3  : 

.')9.4  , 

(y).5 

6V.7  ; 

62  8  1 

63.9 

65.0 

60. 1 

I 

66.0 

57. 1  I 

58  2  ' 

59.3 

GO.  I 

61.5  ! 

6^.7  ' 

G3.8 

64.9 

66.0 

4 

55.8  ' 

57.0  ' 

58. 1  ' 

59.2  ' 

60.3 

61.4  ! 

62.6  ' 

63.6  ! 

64.8 

65.9 

5 

55.7  1 

56.9  ! 

58.0 

59.1 

60. 'J 

61.3  ' 

62.4 

63.5  i 

64.6 

65.3 

65.6 

56  7 

57.8 

59.0  ' 

60. 1 

61 .2 

62.3  ' 

63.4  I 

64.0 

65.6 

7 

55.6 

66  6 

57.7 

58.8  ' 

59  9 

61.0  ! 

62.2 

63.3  ! 

64  4 

65.5 

S 

55.4 

50.6 

57  6 

58.7 

59.8 

60.9  1 

62.0  1 

53  J 

64.3 

66.4 

65.3 

50.4 

67.5 

58.6 

59.7 

60  8  ' 

6i.9 

63!o 

64!l 

66!2 

10 

55.2 

66.3 

57.4 

58.6  ! 

59.6 

60.7 

61.8  ! 

62.9  \ 

64.0 

65.1 

11 

55.1 

66.2 

67  3 

58.4  1 

69.6 

60.6  ' 

61.7  ' 

62.8 

63.9 

*6.0 

54.9 

66. 1 

67  2 

58  3 

59.3 

60.4 

61.6  ' 

62.6 

63.7 

64.8 

13 

54  8 

<56.9 

57  0 

68. 1 

59.2 

60.3 

'61.4  ' 

62.5 

63!6 

64!7 

14 

55  8 

56.9 

58.0 

50  1 

60.2 

61.3 

62.4 

64.6 

15 

54.6 

65.7 

66.8 

57.9 

0 

60  1 

61.2 

62.3 

63.4 

64.5 

16 

54.6 

65.6 

56.7 

67.8 

58. U 

60.0 

61.1 

62.1 

63.2 

64.3 

17 

54.4 

65.6 

66.6 

57.7 

58.8 

59.8 

60.9 

62.0 

63. 1 

64.2 

18 

54.3 

55  4 

66.5 

57!  6 

58.6 

69!7 

60^8 

61  !o 

63!o 

64!l 

19 

54.2 

55.3 

66.4 

57  4 

58.6 

50.6 

60.7 

61.8 

62.0 

63!o 

30 

54.1 

55.2 

.66.2 

57.3 

58.4  . 

69.5 

60.6 

61.7 

62.7 

63.8 

21 

54.0 

55.0 

66.1 

67.2 

58.3 

-'69:4 

60.6 

61.5 

62.6 

63.7 

22 

63.8 

54.9 

66.0 

67. 1 

58.2 

50.3 

60.3 

61.4 

62.6 

63.6 

23 

63.7 

54.8 

55.9 

57.0 

58. 1 

50. 1 

60^2 

Di  .  9 

62.4 

4. 

24 

63. 6 

54.7 

55.8 

66.9 

67!  9 

69.0 

AT  1 

M  1 

Da.  * 

Oo.o 

25 

63  n 

54.6 

55.7 

66.8 

67.8 

68.9 

60.0 

61.0 

62.1 

63.2 

26 

63.4 

54.6 

65.6 

66.7 

67.7 

58.8 

69.9 

60.0 

62.0 

63.1 

27 

0«J.  O 

54 . 4 

oo.o 

OKj,  J 

f\7  ft 

0/  .  u 

AQ  7 

Ai  0 

01 .9 

02.9 

28 

FA  ^ 

OO.  9 

OKj .  ^ 

m .  0 

00.  D 

Ov.  0 

Ml  7 

A1  7 

AO  a 

29 

tn .  ^ 

1      OO.  ^ 

17  A 
J/ .  9 

00.  4 

ov.o 

AA  A 

A1  A 

AO  T 

02.7 

30 

63.0 

!  54.1 

55.1 

66.2 

67.3 

58.3 

59.4 

60.4 

61.5 

62.6 

It 

52.9 

MO 

55.0 

66.1 

67.2 

58.2 

50.3 

60.3 

61.4 

62.4 

32 

5-^8 

1  63.9 

54.9 

56.0 

57.0 

58.1 

59.2 

60.2 

61.8 

62.3 

33 

62  7 

M  7 

!  54.8 

55.9 

66.9 

58.0 

59.0 

60. 1 

61.1 

63.2 

34 

52.6 

I  63.6 

1 

,  54.7 

55.8 

1 

66.8 

67.9 

68.9 

60.0 

61.0 

62.1 

35 

62.5 

i  63.5 

54.6 

>  55.6 

66.7 

67.8 

58.8 

50.9 

60.0 

63.0 

62.4 

;  63.4 

54  6 

55.6 

66.6 

67.6 

68.7 

69.7 

60.8 

61.8 

37 

52.3 

<  63.3 

54.4 

!  55.4 

66.6 

57.6 

68.6 

50.6 

60.7 

31.7 

38 

62.2 

1  63.2 

54.3 

55.3 

66.4 

67.4 

68.6 

50.6 

60.6 

61.6 

39 

52.1 

1  63.1 

54.2 

66.2 

66.3 

57.3 

68.3 

50.4 

60.4 

61.5 

40 

52.0 

63.0 

54.1 

;  55.1 

66.1 

57.2 

58.2 

59.3 

60.3 

61.3 

41 

61.9 

62.9 

I  54.0 

'  55.0 

66.0 

57.1 

58.1 

59.2 

60.2 

61.2 

42 

51. S 

62.8 

1  63.8 

i  54.9 

55.9 

57.0 

58.0 

59.0 

60.1 

61.1 

43 

6»  .7 

1  62.7 

63,7 

'  54.8 

55.8 

56.9 

57.9 

68.9 

60.0 

61.0 

44 

61.6 

<  62.6 

1  63.6 

54.7 

56.7 

56.7 

67.8 

58.8 

50.8 

60.0 

45 

61.6 

;  62.6 

i    63  6 

54.6 

56  6 

56.6 

67.7 

58.7 

59.7 

1  60.7 

46 

51.4 

i  52.4 

53  4 

54.5 

65.5 

56.6 

57.6 

68.6 

i  50.6 

!  60.0 

47 

51.3 

i  52.3 

.    53  3 

■  54.4 

55  4 

56.4 

57.4 

58.5 

i  59.6 

60.5 

48 

51.2 

62.2 

63.2 

54.2 

55.3 

56.3 

57.3 

58.3 

i  69.4 

I  60.4 

49 

61.1 

.  52.1 

1  63.1 

54.1 

55.2 

56.2 

67.2 

58.2 

1  69.3 

1  60.3 

50 

51.0 

52.0 

I  63.0 

!  54.0 

55.1 

56.1 

57.1 

58.1 

!  59.1 

1  60.2 

62 


50-59^  API 


Table  5 

API  Gravity  Reducuo.i  to  60*  F. 


API  Gravity  at  Obiorrcd  rtRip«ratur« 


SO 

51 

S2 

53 

M 

55 

54 

57 


Comapondlog  AP'  Grmvlty  at  60* 


51.0 

52.0 

1  53.0 

64.0 

55 

.1 

1 

00. 1 

fiO.O 

61.9 

;  52^9 

1  63.'9 

64 

.9 

iHl.O 

fiO.8 

61. K 

*  62.8 

1  53.8 

S-l 

.8 

65.9 

50.7 

61 .7 

SJi.7 

53  7 

54 

.  7 

Oo.  8 

fiO.6 

51 .6 

'    62.  C 

M  R 
uO  .  u 

64 

.G 

CK  IK 

fiO.6 

61  5 

,    52  6 

1  63.6 

1  64 

.5 

00.  0 

fiO.4 

51.4 

1  52.4 

63^4 

1  54 

.4 

65.4 

60.3 

61.3 

i  62.3 

/&3.3 

1  ^ 

.3 

65.3 

iO.2 

61.2 

1    62  2 

1  53.2 

:  54 

n 

KK  9 
00.  A 

60.1 

'61. 1 

62.1 

53]  J 

1  5^ 

.1 

1 

00. 1 

60.0 

51  0 

;    62  0 

63.0 

'  -Si 

0 

t>0.  u 

40.9 

60  0 

!  61.9 

52.^ 

1  " 

y 

64.9 

49.8 

64)  8 

,    61. K 

62.8 

1  63 

,s 

64.8 

49.7 

50.7 

1  61.7 

'  62.7 

1  63 

64  .  1 

49.6 

50.6 

61 .6 

62 . 6 

1  ^'^ 

n 

64  .0 

40  5 

50  5 

1    51  5 

1  52.6 

&a.5 

o4. 5 

49.4 

50  4 

1  5K4 

1  62!4 
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Introduction 


The  handling  of  petroleum  products  presents  many  hazards,  but 
both  bulk  and  packaged  products  can  be  handled  safely  if  product 
characteristics  are  understood  and  if  proper  precautionary  measures 
are  taken.    You  must  be  aquainted  with  and  observe  applicable  health 
and  handling  hazards  presented  in  this  class  and  in  other  classes 
Presented  pertaining  to  soecific  operations. 

Objective 

The  student  will  be  able  to  identify  health  and  handling  hazards 
related  to  petroleum  operations.    With  knowledge  of  safety  precautions 
in  handling  petroleum  products  and  given  a  specific  injury  the  student 
wil !  be  able  to  perform  necessary  first  aid  of  petroleum  injuries. 

Instruction  to  Student 

Read  each  page  carefully,    A  question  will  always  follow  each 
statement.    Answer  the  question,  then  check  your  answer  against  the 
solution  at  the  top  of  the  following  page.    Answer  all  questions, 
when  you  feel  you  know  everything  in  the  program,  notify  your  instructor. 


/ 
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1,     Products  such  as  heavy  oils  and  greases  must  be  heated  before 
they  will  give  off  vapor.     However,  products  such  as  gasoline  and 
jet  fuel  are  volatile  (Pass  off  vapor  readily)  and  give  off  enough 
vapor  at  normal  temperature  to  be  ignited  by  a  spark  or  flame.  They 
are  dangerous  if  not  handled  properly. 

Turn  to  page  4  and  answer  question  at  top  of  page. 
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Question:    Which  products  give  off  vapor  at  normal  temperature? 


Check  answer  at  'the  top  of  page  5 


2.    If  petroleum  product  vapors  can  be  controlled  and  sources  of 
ignition  gotten  rid  of  there  will  be  no  danger  of  fire.  However, 
such  a  goal  cannot  be  reached.    The  most  that  can  be  done  is  to 
understand  the  problem  and  to  take  measures  to  insure  safety. 

Turn  to  page  5  and  answer  question  at  top  of  page. 
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SOLUTION: 


Gasolines  and  Jet  Fuels 


Question;    If  petroleum  vapors  are  controlled  there  is  l-ittle  chance 
0^   . 

^urn  to  top  of  page  6  for  solution. 


3.    When  volatile  oroducts  are  handled,  vapors  will  be  produced.  If 
they  combine  wTth  air  in  the  proper  amounts--about  one  t:  eight  percent 
by  volume  for  gasol ine--they  can  be  ignited.    If  ignition  occurs  in 
a  closed  space,  an  explosion  results.    Because  vapor  production  cannot 
be  avoided,  preventive  action  should  be  directed  towards  reducing 
the  chance  of  ignition. 

Turn  to  page  6  and  answer  question  at  top  of  page. 
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SOLUTION:  Fire 


4.    Sources  of  that  cause  most  fires  are  strike- 
anywhere  matches  and  lighted  cigarettes,  cigars,  or  pipes.  However, 
there  are  other  cormion  sources. 


NOTE:    Unless  stated  otherwise  the  solution  will  be  on  the  top  of 
the  page  following  each  question. 
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SOLUTION:  ^'apors 


6.    Petroleum   can  also  be  ignited  by  arcing  or  sparking 

of  electrical  equipment  such  as  knife  switches,  circuit  breakers,  and 
the  turning  parts  of  motors  and  generators.    Therefore,  all  electrical 
equipment  used  where  petroleum  vapors  may  collect  should  meet  UL 
standards.    Lights,  both  portable  and  fixed,  should  be  explosionproof . 
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SOLUTION:  Vapors 


8.  Also,  static  electricity  can  be  produced  by 
machines . 
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SOLUTION:  Moving 


7.    Another  source  of   .        is  static,  or  frictional , 

electricity  caused  by  unlike  substances  rubbing  together.  As 

shown,  static  alectricity  is  produced  by   petroleum 

liquids  from  one  container  into  another.    It  is  also  produced  when 
petroleum  .1 iquids  are  pumped  through  pipelines  or  hoses. 


SOLUTION :       ignition,  pouring 


9-  It  can  be  produced  by  a  person's  movement  or  by 
vehicl es. 
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SOLUTION:  Moving 


10.    As  long  as  this  type  of  electricity  stays  static,  or  at  rest, 
it  is  of  no  danger.    However,  when  the  object  or  substance  in  which 
1t  has  collected  nears  an  object  or  substance  having  an  opposite 
charge,  a  spark  may  be  created.    If  the  spark  occurs  in  a  closed  area 
where  vapors  have  collected,  an  explosion  can  result.    Bonding  and 
grounding  are  two  ways. of  neutralizing  static  charges. 
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n.    Another  source  of  ignition  is  spontaneous  heating.    This  occurs 
when  vapors  from  materials  such  as  oil-  and  paint-soaked  rags  unite 
with  oxygen  in  poorly  ventilated  areas.    If  the  heat  reaches  the 
ignition  temperature  of  the  materials,  spontaneous  combustion  occurs. 
Although  complete  lack  of  air  will  usually  prevent  spontaneous 

 >  ignition  can  take  place  if  a  chemical  source  of 

oxygen  is  present  in  the  materials. 
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SOLUTION:  Combustion 


12.    Because  oil-soaked  rags  are  conmon  in  petroleum  handling  areas 
and  because  they  can.be  the  source  of  spontaneous  combustion,  they 
should  be  disposed  of  as  soon  as  possible.    Until  this  can  be  done, 
best  fire  prevention  measure  is  to  store  them  in  airtight  metai 
containters. 
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1      J^^^l^  sources  of  fires,  petroleum  products  can  be  health 

hazards.    Petroleum  gases  and  vapors  are  d.ang'^rous  if  inhaled,  and 
petroleum  liquids  car,  oe  fatal  if  swallowed.    Also,  petroleum  liquids 
can  be  harmful  if  they  get  on  the  skin  and  are  allowed  to  stay  for 
long  periods. 


U.  Petroleum-related  substances  which  niay  be  , 
tne  lungs  or  swallowed  or  which  may  contaminate 
form,  such  as  dusts,  gases  and  vapors,  and 


the 
liquids. 


 into 

skin  are  in  several 
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SOLUTION:    Breathed  (inhaled) 


•  15,    Dusts  range' rrom  very  toxic,  or  poisonous,  to  mildly  irritating. 
Those  which  are  toxic  injure  ..organs  and  tissues  when  they  are 
 -      into  the  lungs  or  swallowed. 


One  of  the  most  toxic  dusts  is  that  caused  during  cleaning^and 
repairing  tanks  that  have  held  leaded  gasoline,  < 
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SOLUTION:    breathed  (inhaled) 


16.    Some  dusts,  when  _,  injure  the  lungs  by  destroying 

normal  tissue  by  abrasion.    This  produces  scar  tissue.    Such  dusts 
can  result  from  grinding,  polishing,  sanding,  and  sandblasting. 
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SOLUTION:    Breathed  (inhaled) 


17.    Other  dusts  are  only  irritating  and  do  not  damage  the  lungs  ' 
the  digestive  system.    However,  they  can  bring  on  or  worsen  a 
respiratory  disease.    If  these  irritating,  or  nuisance,  dusts  are 

flamniabl  e,  they  can  be  more  of  a  hazard  than  a 

 hazard. 
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SOLUTION:    Fire,  health 


18.    The  next  form  of  health  hazard  is  gases  and   . 

Like  dusts,,  these  range  from  poisonous  to  only  irritating.  Some  cause 
choking,  and  some  cause  a  numbing  of  the  senses. 


NOTE:    A  gas  is  often  thought  to  be  the  same  as  a 
vapcr.  but  there  is  a  difference.    A  gas  is  a  sub- 
stance that  exists  as  a  gas  at  ordinary  temperature 
and  pressure;  a  vapor  is  a  gaslike  form  of  a  sub- 
stance that  ordinarily  exists  as  a  solid  or  as  a 
liquid. 
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SOLUTION-:  Vapors 


IS.    Poisonous  gases  and  vapors  have  various  affects  on  the  body,  such 
as  injuring  or  destroying  interior  organs,  tissues,  and  bones. 
Breathing  poisonous  gases  and  vapors  have  much  the  same  effect  as 
breathing 
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SOLUTION:    poisonous  dusts 


20.    One  of  the  most  dangerous  gases  that  a  person  handling  crude 
oil  of  a  high  sulfur  content  can  co.i^e  In  contact  with  is  hydrogen 
sulfide.    One  of  the  most  dangerous  vapors  that  a  person  handling 
leaded  gasoline  can  come  in  contact  with  is  TEL  (tetraethyl lead) 
vapor.    Both  of  these  can  be  fatal. 
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21.    Some  of  the  less  toxic  gases  and  vapors  keep  the  lungs  from 
absorbing  oxygen  by  replacing  oxygen  in  the  air  breathed,  and  others 
prevent  the  red  blood  cells  from  carrying  enough  oxygen  to-  the  brain 
and  other  vital  organs.    Still  others  have  a  narcotic,  or  numbing, 
effect  on  the  central  nervous  system  and  can  cause  breathing  to  stop. 
Gasoline  and  jet  fuel  are  in  the  last  group. 
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22.    Just  as  nuisance  dusts  can  cause  irritation  in  the 
or  can  make  a  respiratory  ailment  worse,  so  can  irritant 
and  
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SOLUTION:    Lungs,  gases,  and  vapors 


23.    The  last  health  hazard  to  be  mentioned  is  flammable  liquid 
petroleum  products.    Thsse  are  very  dangerous  if  swallowed  and  may 
be  fatal.    But  they  are  also  dangerous  if  allowed  to  come  in  contact 
with  the  skin  for  any  length  of  time.    Fuels  and  solvents  remove  the 
natural  oils  from  the  skin  and  cause  it  to  become  dry  and  cracked. 
Broken  skin  invites  infection. 
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24.  Two  basic  methods  of  Dreventing  petroleum  product  fires  are 
controlling  vapors  and  getting  rid  of  sources  of  ignition. 

 TRUE 

FALSE 


90 


ERIC 


SOLUTION:  True 
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SOLUTION:    Static  (or  frictional) 


26.  Heat  caused  when  vapors  in  piles  of  oil-soaked  rags  unite  with 
oxygen  is  called    heating. 


4 


<4 
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SOLUTION:  Spontaneous 


27.    Three  ways  petroleum  products  are  hazardous  to  health  are 
breathing  dusts,  gases,  and  vapors;    swallowing  liquids;  and  lettinq 
liquids  stay  on  the  5l:in  tnn  Innn  a      s      a,  anu  letting 


liquids  stay  on  the  skin  too  long. 

 TRUE 

  FALSE 
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SOLUTION:  TRUE 


28.  One  ■  the  rncst  toxic  dusts  is  that  created  when  tanks  that  have 
heii  leaded  gasoline  are  cleaned. 

 TRUE 

FALSE 
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SOLUTION:  True 


29.    Circle  the  letters  in  front  of  the  two  most  toxic  gases  or  vapors. 

a.  Hydrogen  sulfide. 

b.  TEL  vapor. 

c.  Carbon  dioxide. 

d.  Nitrogen. 
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SOLUTION:    :  &  b 


30,  Fuels  and  slvents  remove  the  natural  oils  from  the  skin  and 
can  cause  it  io  become  chapped.    This  can  lead  to  infection. 


FALSE 
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SOLUTION:  True 


FIRST  AID 


^.  n       K  ''■^  '  •''"^^^  ^la^'-d  and  can  enter  the  body 

o5  Ko?    Jhf  '"'^  '^^'^  ""It^^  ^^3"^ds  are  the  concern 

of  both  the  handlers  and  users  of  petroleum  products.    Since  they 

srfeSua^ds'^H'^''''v^'''°""'^  ^  °^  ^^^^  and  use  approved 

safeguards  and  precautions  as  a  matter  of  habit.    The  effects  of  a 
petroleum  injury  can  be  classified  as  to  whether  i    is  produced  bj 
nhalation  into  the  lungs,  by  injestion  into  the  digetiJe  system 

cd°ucJ         '/^'l'':'.'"''''''    ^''^  by  wMcll  pet^o  eum 

products  can  enter  the  body  is  discussed  in  this  section  along  with 

^;.,c!"!]^^^^^°"'    (^'"eathing)  -  Inhalation  of  petroleum  products 
uJcon     ouf  "ilhPn"'  T'''        headaches;  . large  amounts  may  ?ause 
unconscious.    When  working  around  petroleum  products,  should  a  oerson 

^e      riv^'^^FoJ^^^.r  'i:'  ^•^"d.che,  remote  him/h^r'from  the'a^ 
a?S  a  VP  .r;sfir^.f     ""conscious  injury  remove  from  the  danger  area 
and  give  artificial  respiration,  call  a  physician. 

TURN  TO  NEXT  PAGE  AND  FILL  IN  THE  BLANK 
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31.  You  are  top  loading  a  5,000  gallon  tanker  and  you  experience 
dizziness.    What  action  should  you  take?   


TURN  TO  NEXT  PAGE  FOR  SOLUTION 


J..  • ;  > 
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SOLUTION:    Remove  yourself  from  the  imnediate  area 


but  petroleum  products  be  swallowed  do  not  induce  vomiting 

but  send  for  medical  personnel  irnnediately . 
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33.  If  a  petroleum  product  is  swallowed  is  vomiting  induced?  Yes/No 
TURN  TO  NEXT  PAGE  FOP.  SOLUTION 
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SOLUTION:  No 


34.    Skin  contact:    The  seriousness  of  skin  contamination  ranges 
widely,  depending  upon  the  petroleum  product.    The  effects  produced  by 
these  products  must  not  be  taken  lightly.    Fuels  and  solvents  effects 
the  skin  by  removing  the  natural  fate  and  oils.    This  results  in  harsh 
dry  chapped  skin  surfaces.    The  general  condition  is  known  as  dermatitis. 
Infection  can  result  in  cuts  and  scratches.    Gasoline  will  cause  serious 
burns  if  allowed  to  remain  in  contact  with  the  skin,  particularly  where 
the  contact  is  maintained    under  soaked  clothing.    Clothing  or  shoes 
soaked  in  gasoline  should  be  removed  at  once  in  a  well  ventilated  area 
free  from  ignition  sources.    As  soon  as  possible  wash  thoroughly  with 
soap  and  water.    If  gasoline  comes  in  contact  with  the  eyes,  flush 
thoroughly   with  water  and  seek  medical  attention.    Proper  handling 
precaution  should  be  used  and  the  wearing  of  rubber  gloves  should  prevent 
any  skin  contact  from  occurring. 

TURN  TO  NEXT  PAGE  AND  ANSWER  OUESTIGNS. 
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-35.  A.  Your  clothing  is  soaked  with  gasoline,  what  procedure  will  you 
use? 


B.    You  have  gasoline  in  your  eye.    How  will  you  remove  the  substance? 


TURN  TO  NEXT  PAGE  FOR  SOLUTION 
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SOLUTION:    A.    Undress ,  wash  and  wash  clothing 

B.    Flush  thoroughly  with  water  and  seek  medical  attention. 

Review  this  entire  booklet  until  you  feel  that  you  can  answer 
al    the  questions  it  contains  without  help!    When  you  think  you  can, 
tel 1  your  instructor. 
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Here  is  a  list  of  the  basic  health  and  handling  equipment  and  precautions 
you  should  keep  in  mind  when  working  with  petroleum. 


If  you  see  something  in  this  list  that  you  don't  understand  -  ask  your 
instructor  to  explain  it  to  you. 
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Aj     IMPORTANCE  OF  SAFETY 


NOTE:     Instructor,  this  is  covered  in  programmed  text. 

(1)  Safe  working  area  only  authorized  personnel. 

(a)  Control  traffic  flows. 

(b)  Standard  operations  procedure  inforced. 

(c)  Fire  plan  tested. 

(d)  Safety  signs  posted  and  color  coded. 

(e)  Fire  extinguishers  promently  located  and  operational. 
Kt)     Equipment  serviceable. 

(g)     Stability  of  storage  containers  or  stacks. 

(2)  Availability  of  safety  clothing  and  equipment. 

(a)  Eye  protection  goggles. 

(b)  Gloves  to  fit  the  task  -  leather/rubber. 

(c)  Helmets  (hard  hats). 

(d)  Ear  plugs  or  muffs. 

(e)  Rubber  boots. 

(f)  Protective  mask  (gas). 

(g)  Spill  clean  up  equipment. 

(h)  Explosimeter . 

(i)  Hydrogen  sulfide  detector. 

(3)  Safety  tools. 

Xa)  Explosion  proof  light  or  fixtures. 

(b)  Safety  harness. 

(c)  Safety  equipment  set. 

(d)  Containers  for  combustibles  (pronerly  marked)- 

(e)  Multimeter  (to  check  bonding  and^ grounding) . 

(f)  Explosion  proof  power  tools. 

B.     HAZARDS  AND  PREVENTIONS. 

(1)     Control  vapor  formation. 


(a)  Leaking  container  (replaced). 

(b)  Empty  containers  (closed). 

(c)  Spills  (clean  up  and  disposal).  ^ 

(d)  Unventilated  or  confined  areas  (check  with  explosimeter) 

(2)     Control  ignition  sources. 

(a)  Electric  motors  or  generators  (insulated  lAW  ULS). 

(b)  Power  units  for  pumps   (spark  or  flame  arrester). 

(c)  Mechanical  or  friction  (frequent  inspection). 

(d)  Static  electricity  (Proper  bonding  and  grounding). 

(e)  Spontaneous  combustion  (closed  container  or  ventilation) 
(r)  Welding  and  cutting  (only  authorized). 

(g)  Electrical  storms   (act  of  God,  not  controlable . ) 
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(3)  -    Hcusekeeoing  procedures. 

(a)  Area  clean  of  rubbish  (placed  in  containers). 

(b)  Loose  tools  (controlled). 

(c)  Clean-fcng  agents  (only  authorized  solvent). 

(d)  Ladders,  stairways,  handrails  and  scaffolds  (inspected  daily). 

(e)  Ice,  snow,  oil  spillage  and  wet  area  (cautions  observed). 

(f)  Machinery  (MHE)  (authorized  or  licensed  personnc*!  only). 

(4)  '  Hygienie  health  aspects. 

(a)  Facilities  for  washing  hands,  etc. 

(b)  Facilities  for  showering. 

(c)  Avoid  skin  co.itact. 

(d)  .  Avoid'  breathing  in  (innai nation  of.. vapors,  gases  or  dust). 
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QMS  300.865  H-3 

A-5 

FIRE  FIGHTING  EQUIPMENT  AND  PROCEDURES 


Introductionv    Sometimes  fires  start  despite  what  we  think-^are  the  very 
best  precautions  taken.    Whenlyou  are  finished  with  this  text,  should  a' 
fire  start,  you  will  be  able  to  identify  the  type  of  fire  and  select  and 
use  the  appropriate  equioment  to  extinguish  a  fire.    Besides  fire  fight- 
ing, this  text  will  teach  you  how  to  inspect  extinguishers  and  fill  out 
DA  Form  2S3  (Fire  Extinguisher  Tag)  to  insure-that  the  equipment  is 
ooerational. 


Objective:    The  student  will  be  able  to:       f * 

-   1.    Identify  classes  of  fires  and  select  the  proper  fire 
fighting  extinguishers.-  ^' 

V  •  . 

.  ;^  2.  Name  the.  three  element?  that  make  up  fire. 

3.  Inspect  fire  extinguishers  commijn  to  Detroleum  units. 

4.  Use  the  proper  procedures  in  ,^eportin.g  a  fire. 

5.  Complete  DA  Form  253  (Fire  Extinguisher  Tag). 


Instruction:    Before  starting  the  text  beginning  on  the  next  page,  see 
the  three  (3)  TV  films  on  Fire  Fighting  at  fire" fighting  station  in 
building  11400. 


PROPONENT  DEPARTMENT:    Petroleum  and  Field  Services 

November  1976 
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Lesson  I:    Elements  of  Fires. 


1.    There  are  three  elements  needed  to  sta^t  a  fire.    Fires  in  some 
ways  are  like  human  beings.    Where  humans  need  food,  shelter,  and  air- 
fires  need  fuel,  heat,  and  oxygen.    Let's  i:ake  a  look  at  each  element' 
by  Itself. 

a.  Fuel  -  any  kind  of  combustible  material. 

b.  Heat  -  ignition  caucod  by  another  flame,  spark,  or  by  physical 
heat  alone. 

c.  Oxygen  -  there  musl;  be  a  proper  amount  of  air  or  oxyqen  for  fi 
to  feed  on.  — 


d.    Remove  any  one  of  these  elements  and  it  is  not  possible  to  start 
a  fire,  but  put  them  all  together  in  proper  amounts,  and  you  will  in- 
stantly cause  combustion. 


OXYGEN 


=  FIRE 
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Lesson  I 


Directions:  Fill  in  the  blank  spaces  for  itsms  1 
1.    Name-the  three  elements  of  fire. 


and 


2.    If  any  one  of  these  elements  i 


s  removed  the  fi 


TURN  THE  PAGE 
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Lesson  I  Solution 

1.  Fuel,  heat,  oxygen 

2.  Would  not  start 

Instructions  to  Student:     If  your  answers  agree  start  Lesson  II.  If 
your  answers  do  not  a^^^ree,  read  Lessen  I  again,  correct  your  answers  then 
go  to  Lesson  II. 


Lesson  II:     Classes  of  Fires 

1.     Fires  are  most  commonly  caused  by  rags  left  in  closed  areas,  petrol- 
eum products,  and  electrical  equipment.     The  classification  of  fire 
permits  the  mo5t  effective  use  of  different  kinds  of  rire  extinguishing 

gents  and  methods.     Some  extinguishing  agents  t'^at  are  suitable  for  one 
class  of  fire  may  not  be  suitable  for  others.     The  Underwriter's  Laborator- 
ies Incorporated  has  grouped  fir'^'"  ii"^to  three  classes:     A,  B  and  C. 

a.  Class  A  Fires  -  ordinary  combustibles  ^  ich  as  wood,  brush,  grass 
and  rubbish.     Wate.,   foam,  soda  water  and  vaporizin^^^  liquid  extinguishers 
are  the  most  effective  agents.     The  mos^  common  extinguisher  is  'vater  for 
Class  A  fires. 

b.  Class  B  Fires  -  Flrmmable  ^iqui.^3  such  as  gasoline  and  other  fuels, 
solvents,   lubricants,  ra-Lnts,  and  si.  ilar  substances.     A  smothering  agent 
is  needed  such  as  foam,  carbon  dijxide,  or  dry  chemical.     Foam  is  the 

most  effective  means  of  extinguishing  thi.    type  of  fire.     The  most  common 
extinguisher  found  in  petroleun  uniuS  is  carbon  dioxide. 

c.  Class  C  Fires  -  involve  electrical   equipment,  such  as  electrical 
wiring,  mo::ors,       itc:^es,  and  transformers..     A  smocherin^_  agent  is  pre- 
ferred for  extinguishing,  but  of  equal  importance,  DO  NOT  USE  WATER  AGENTS 
since  water  is  an  electrical  conductor.     Carbon  dioxide  and  dr*  chemicals 
are  the  best  agents.     NOTE    See  figure  ou  paf^e  5. 


7?0 


NOTE:    See  th°  disolay       buiidirK  iiauO  ''or  tvnes  of  extinquisher'-,  not 


shown  aoove. 


i6b 
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Lesson  II 

Directions:    Fill  in  the  bl^hk  spaces  for  items  1-4. 

1.  A  forest  fire  is  a  Class      fire. 

2.  Burning  paint  thinner  would  be  a  Class    fire. 

3.  A  burning  electrical  drill  would  be  a  Class   fire. 

4.  What  type  of  fire  extinguisher  would  be  used  on  wood  fires? 
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Lesson  II  Solution. 

1.  A 

2.  B 

3.  C 

4.  Water  pump 

IrstPjctions  to  student:    If  yo'jr  answers  aq^^ee  s^.^rt  Lesson  III.  If 
your  answers  do  not  agree,  read  Lesson  II  again,  correct  your  answers, 
then  go  to  Lesson  III. 

Lesson  III:    PrinciDles       Extinguishing  Fires. 

We  have  discussed  the  three  elements  thflt  make  up  fire.    Let's  now 
discuss  methods  of  extinguishing  fires.    We  know  fire  =  heat  +  oxygen 
+  fuel.    An  three  have  to  be  present  to  make  fire  burn.    We  remove  one 
of  the  three  sources  by  the  following  methods. 

1.  RenxDve  heat  by  cooling. 

2.  RenxDve  oxygen  by  smothering. 

3^     Remove  fuel  by  starving. 

NOTE:    Each  type  of  fire  extinguisher  perfor^is  one  or  the  first  two 
methods  (cooling  or  smothering). 

Les'son  III 

Directions:     Fill  in  blank  spaces  for  items  1-3. 

if  heat  is  '-enov^d  ""iTm  d  fire,       is  caiico  

2.  I^  oxygen  is  removed  from  a  fire,  it  is  called   

3.  If  fuel  is  removed  from  a  fire,  it.  is  called  . 
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Lesson  III  Solution 


1  .    Cool ing 

2.  Snx)thering 

3.  Starving 


Instructions  to  student:    If  your  answers  agree  start  Lesson  IV.  If 
your  answers  do  not  agree,  read  Lesson  III  again,  correct  your  answers, 
then  go  to  Lesson  IV. 


Lesson  IV:    Types  of  Fire  Fighting  Equipment. 

The  Army  uses  both  portable  hand  extinguishers  and  wheeled  units.  Portable 
hand  extinguishers  are  available  in  various  sizes  and  types.  Portable 
extinguishers  are  most  effective  in  the  earliest  stages  of  fire,  because 
of  this,  they  are  called  the  first  aid  appliances.    Wheeled  types  of  units 
are  available  in  all  types  and  have  a  greater  capacity  then  the  portable. 
There  are  six  tyoes  of  fire  extinguishers  common  to  petroleum  units.  (S'^' 
the  different  types  on  page  5  and  also  in  the  display). 


Lesson  IV 

Directions:  Fill  in  the  blank  spaces  beside  the  letters  below. 
1.    Name  the  six  types  of  fire  extinguishers. 

a. 

b. 

c. 

d. 

e. 

f. 


i'Vi 


L  esson  IV  Sol ution 


a . 

Soda  and  acid 

b. 

Water 

c . 

Foam 

d. 

Vaoroizinq  liquid 

Carbon  dioxide 

f  , 

Dry  chemical 

Instructions  to  student:     If  your  answers  agree  go  on  to  Lesson  V.  I'" 
your  answers  do  nrot  agree,  read  Lesson  IV,  correct  your  answers,  the-, 
on  to  Lesson  V. 


Lesson  V:     InSD£..tion  oi'  Fire  F-jghtipg  Equipment. 

When  making       i nsDec •.u'-.n  of  any  type  of  fire  extinguisher,  tak  i  ^r.t: 
fol  lowing  act'ion : 

K    Examine  the  surrounding  area  to  make  sure  the  exti ngui     :^r  is 
accessible  under  actual  fire  conditions  a^:'.>  that  there  are  no  :.f  :hanicai 
damaqes . 

2.  Have  all  obstructions  removed  which  may  h'*je  extinguisher  from 
view  or  orevent  you  from  getting  to  it  ouici'ly. 

3.  If  necessary,  change  the  type  of  exirinquicher  or  au/  r.ew  units. 

^.    See  ^hat  ext ' nou'' sher  is  located  in  the  rig^^t  place  to  n.^et 
.    jCing  fire  regulation. 

5.  Check  hanging  brackets  or  iupoort  for  security  .f  extinguisher 
and  see  that  extinguisher  is  easily  removeable. 

6.  Check  fire  extinguisher  to  see  if  seal  is  broken,  if  broken, 
turn  in  to  the  fire  deoartmeni  for  check  and  refill  if  necessary. 
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7.     DA  Form  253  (Fire  Extinguisher  Record  Tag).     This  log  is  attached 
to  each  extinguisher,  each  month  extinguishers  must  be  inspected  by  unit 
personnel  and  data  recorded  on  this  tag.     (See  Page  16).     The  following 
information  must  be  filled  out  on  DA  Form  253. 

a.  Extinguisher  type  -  water,   foam,  etc. 

b.  Number  -  number  of  fire  extinguisher. 

c.  Building  number  -  use  when  applicable. 

d.  Extinguisher  location  -  fire  point. 

e.  Weight  empty  -  check  data  plate. 

f.  Rated  capacity  -  amount  of  agent  contained  in  the  fire  extinguisher. 

g.  Weight  charge  -  amount  of  agent  and  extinguisher. 

h.  Date  -  use  actual  inspection  date. 

i.  Inspection/Recharge  -  check  either  block  that  applies. 

j.  Remarks  -  fill  in  OK  if  operational  or  note  any  shortcomings, 

k.  Name  -  sign  your  name. 

Lesson  V 

Directions:     Fill  in  blank  for  item  1,   do  situation  2  using  blank  tag  on 
page  16,  1,.-.  page. 

1.  Fire  extinguishers  are  inspected  how  often  by  unit  personnel? 

2.  Situation:     You  are  at  building  number  11400,   it  is  time  for  in- 
spection of  fire  extinguishers.     The  old  tag  is  completely  filled  in. 
With  the  following  information,   fill  out  a  new  card  using  pages  16. 
Type  of  extinguishers  is  water,  number  of  extinguishers  is  number  1, 
located  at  fire  point  2,  weight  empty  is  2  pounds,  charged,   10  pounds. 

3.  ■.<\\at  is  the  rated  capacity?  
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Lesson  V  Solution 

1.  Monthly 

2.  See  figure  on  page  15. 

3.  8  Dounds 

Instructions  to  student:    If  your  answers  agree  go  on  to  Lesson  VI. 

If  your  answers  do  not  agree,  read  Lesson  V,  correct  your  answers,  then 

go  on  to  Lesson  VI . 

Lesson  VI:    Responsibilities  of  Fire  Department  and  Unit  Personnel. 

The  responsibility  for  tdking  care  of  fire  fighting  equipment  falls  into 
two  groups,  fire  department  and  unit  personnel. 

1.  Damaged  extinguislier  -  fire  department. 

2.  Replacing  seals  -  fire  department. 

J.  Malfunctions  -  fire  department. 

4.  Change  of  charge  -  fire  department. 

5.  Wi nterization  -  fire  department. 

6.  Replacing  DA  Form  253  -  unit  personnel. 

Lesson  VI 

Directions:    Fill  in  blank  spaces  for  items  1  -  3. 

1.  Who  is  responsible  for  reolacing  DA  Form  253? 

2.  A  fire  extinguisher  is  damaged;  who  is  responsible  for  replacement? 


3.    A  fire  extinguisher  needs  recharging;  who  is  responsible? 
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Lesson  VI  Solution 
1  .    Uni t  Personnel 
1,    Fire  aepartment 
3 .    Fi  re  decartment 

Instruction  to  student:    If  your  answers  agree  go  on  to  Lesson  VII.  If 
your  answers  do  not  ag^^Re.  read  Lesson  vl,  correct  your  answers,  then  go 
tc  Lesson  VI I . 


Lesson  VII:    How  to  Keoort  a  Fir^. 

In  order  to  save  time  when  a  fire  starts,  follow  the  instructions  on  how 
to  report  a  fi»^e.    Depending  on  the  post  or  installation,  the  number  for 
the  fire  department  w1 ! 1  vary,  but  will  always  end  with  the  number  17. 
Emergency  numbers  are  always  placed  in  a  conspicuous  place. 

Actions  taken  by  individuals  upon  oiscovpring  a  fire: 

1.  Warn  all  occupants  in  the  building.     If  in  the  PTF,  shout  "FIRE" 
reoeatedly.    When  you  hear  the  shout  repeat  and  relay  the  shout  to  the 
operations  office. 

2.  If  you  have  a  dial  pnone,  DIAL  817.    You  wiJl  be  connected 
directly  with  the  main  fire  station  at  Fort  Lee. 

at 

3.  If  near  a  fire  reporting  telephone  (red  boxes  outside,  identified 
by  red  and  white  bands  and  red  bulb  at  nignt),  lift  receiver  and  you  will 
De  connected  directly  with  the  main  fire  station. 

4.  When  the  fire  station  operator  answers  the  call,  give  the  building 
number  and/or  the  type  of  fire,  and  where  the  fire  is  located.     If  a  fire 
occurs  in  the  PTF,  report  legation  as  follows:    Petroleum  Training  Facility, 
Training  Area  20  at  40th  Street  and  G  Avenue.    Let  the  fire  station  operator 
repeat  this  back  to  you. 

5.  The  individual  reportinq  a  fire  should  ensure  that  the  fire  truck 
and  othe*"  emergency  vehicles  are  directed  to  the  scene  of  the  fire. 

6.  All  personnel  of  this  installation  should  acquaint  themselves 
with  the  location  of  the  nearest  fire  aldr-^  box,  telephone,  and/or 
fire  reporting  telephone,  and  the  way  to  descnoe  the  location  of 
buildings  in  their  particular  area. 

7.  All  fires  which  occur  at  this  installation,  no  matter  how  minor 
the  nature,  will  be  promptly  reported  to  the  Post  Fire  Department. 
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3.    Extinguish  the  fire  if  oossible  by  means  of  available  f-r-e 
appliances  (fire  extinguishers,  sand,  etc.). 

9.    STAY  CALM  -  DON'T  PANIC 
NOTE:    Remember  that  no  matter  where  you  are  you  should  follow  these 
cedures;  notify  occupants  of  the  building  or  area  if  you  detect^firp 
contact  post  fire  station,  remain  in  vicinity  of  fire  to  assist  in 
fighting/emergency  operations. 

Lesson  VII 

Directions:    Fill  in  blank  space. 

What  is  phone  number  for  the  main  fire  station  at  Fort  Lee? 
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Lesson  VII  Solution 
617 


Instruction  to  student:    If  your  answers  agree,  you  have  completed  this 
text.    You  may  start  another  texi:.    If  your  answers,  do  not  agree,  read 
and  correct. 


Discussion:  What  you  have  taught  yourself  is  one  step  toward  becoming 
a  Petroleum  Supply  Specialist.    Good  Luckl 
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PI21B  /  \  RnCORD 


EXTH.'GUISHr^R  TAG 

EXT.  TYPE 

/ 

BLDG.  NO.                                 .EXT.  LOCATION 

RATEv  CIP. 

VuT.  CHARG£D 

!/Oi-B 

DATE 

e 

a, 

CO 

s  ■ 

1 

O 

HAKE 

1'              •  t 

— \ — 1 

I 

1 

DA  FORM  25?  (GREEJ) 
■!  JCIE  46                  (POHWERLY  WD  AGO) 
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\ 


I%3 


FXTiNcursH::^  tag 

I'LDG.  HO. 

EXT.  LOCATION 

RATED  CAP. 

VGT.  CHARGED 

DATS 

[NSPECTED 

tECHAHGED 

I 

NAME 

■  \ 

I 

*  JTJXE  46 


(FORMERLY  WD  AGO) 
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ERIC 


QMS  ^22.3-^^  h-i 


THE  ARMY  MAINTENANCE  MANAGEMENT  SYSTEM 
TAMMS 


Every  soldier  who  joerates  or  maintains  equipment  is  involved 
in  the  Army  Maintenance  Management  System.  TAMMS  is  a  system 
used  to  record  information  and  keep  a  record  of  Army  ecuipment 

JlLc^^"^^  ^^"^^^^        ^^^^  cyc^^  °^  equipment  are  recorded. 
TAMMS  works  much  like  the  medical  record  kept  for  each  soldier 
throughtout  his  life  in  the  military. 


OBJECTIVE 


Given  TM  38-750,  maintenance  records  (OA  Form's  2400,  2404, 
2406-1,  2408-14)  and  problem  situations,  prepare  equioment' 
maintenance  records  with  not  more  than  one  incorrect  entry. 


TURN  THE  PAGE 


MAY  1977 

THIS  SUPERSEDES  QMS  222.3-llHl  DATED 
AUGUST  1976 
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This  program  teaches  you  the  basic  information  you  need  to 
Drepare  TAMMS  forms.    The  program  contains  directions  to  guide 
you  through  the  material.    Read  each  page  and  per'^orm  whatever 
actions  you  are  told  to  do.    You  can  go  back  over  any  material 
at  any  time  -  no  matter  where  you  are  in  the  book. 

If  you  have  any  questions^  ask  an  instructor  for  help.  If 
you  get  stuck^remember  that  you  can  go  back  over  any  material 
at  any  time. 

Work  at  your  own  pace  and  read  each  page  and  directions 
careful ly. 

Ready?    If  so  -  flip  the, page  and  get  started.    Good  luckl 

TURN  THE  PAGE 
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INTRODUCTION 


EACH  BOX  HAS  A  STATEMENT  AND  A  QUESTION  BASED  ON  THE  STATEMENT. 

READ  EACH  SYATLMENT  CAREFULLY  -  THEN  FILL  IN  THE  ANSWER  TO  THE  QUESTION. 

YOU  CAN  CHECK  YOUR  ANSWERS  3Y  READING  THE  DISCUSSION  ON  PAGE  5. 

la.    As  a  76W10  Petrole'jrn  Supply  Specialist  you  will  be  required  to 
inspect  equipment  or  :^p9'V.te  equipment. 

FILL  IN  THE  ANSWER  BASED  ON  THE  STATEMENT  YOU  JUST  READ  - 

lb.    What  are  t*.vo  jobs  ycu  will  perform  in  your  MOS?  


GO  ON  TO  NEXT  FRAME 
CHECK  YOUR  ANSWER  ON  PAGE  4 


2a.  Any  time  you  inspect  or  operate  equipment  you  will  be  required 
to  prepare  TAMMS  forms. 

2b.    At  what  times  muSt  equipment  operators  prepare  TAMMS  forms? 


GO  ON  TO  NEXT  FRAME 
CHECK  YOUR  ANSWER  ON  PAGE  4 


3a.  76W10  Petroleum  Supply  Specialists  must  know  the  entries  required 
to  prepare:    DA  Form  2400,  DA  Form  2404,  DA  Form  2408-1. 

3b.    What  TAMMS  forms  do  equipment  operators  prepare?   

and 


fiO  ON  TO  NEXT  FRAME 
CHECK  YOUR  ANSWER  ON  PAGE  4 


4a.  Petroleum  Supply  Specialists  must  know  how  to  use  DA  Form  2408-''4, 
but  ^^ey  do  not  prepare  DA  Form  2408-14. 

4b.    What  is  one  TAMMS  form  a  76W20  will  use  but  will  not  write  on? 


TURN  PAGE  TO  CHECK  YOUR  ANSWERS 


DISCUSSION 

Answer  to  lb:    Inspect  equipment  and  operate  equipment 

Answer  to  2b:    When  they  inspect  or  operate  equipment 

Answer  to  3b:    Equipment  operators  prepare  DA  Form  2400,  2404  and  2408-1 

AnsL.r  to  4b:    Equipment  operators  use  DA  2408-14,  BUT  DO  NOT  preoare 
this  form.   ^ 

WQii  DID  YOU  DO? 
, IF  YOU  HAVE  ANY  QUESTIONS  -  CALl  AN  INSTRUCTOR 
IF  YOU  FEEL  RFADY  ^  TURN  THE  PAGE  AND  CONTINUE  THE  PROGRAM 
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TAMMS 

OA  FORM  2400  (EQUIPMENT  UTILIZATION  RECORD) 


EXAMPLE: 


On  26  Sep  75  PFC  John  Doe  reported  for  work  at  0800.    The  dispatcher 
prepared  a  DA  Form  2400  (also  called  a  TRIP  TICKET)  for  PFC  Doe  so  he 
could  operate  a  pump.    All  Doe  had  to  do  was  sign  his  name  and  go  to  work. 

HERE'S  HOW  DOE'S  DA  FORM  2400  LOOKED.    STUDY  TH£  FORM,  THEN  TURN  THE  PAGE. 


CQUIHMcMf  UTILIZATIOi^  KiiCORD 


USA    MUMS^x     Jt.  Ml*,, 


lON  Nu'ioEM 


ACTION 

TIME 

M  t  L  E  S 

MOUFiJ 

tN 

Sat.  >/i*     '  ? 

OUT 

ij^«fe.A^  ™^ 

r- JO  -  T  (.ML                       *  T  «JRC 

TOTAL 

9  cfiw^ o  r  c  R  A  T  o« 

IN 

1 

OUT 

Ir  0<*f  O  A  T  CjO'S  StCANTuMC 

TOTAL 

1 

IN 



1  1 

 1 

\ 

r 

CUT 

1  C~C»A  rO«'^  StSN*  f  u»nt 

f 

TOT>lL 

4TM  O***-,  HATO« 

IN 

r<  t  POH  T  T  o  *| 

 \ 

OUT 

j 

DilPATC»>CR'i  M0»«*TO'tC 

TOTAL 

( 

  r 

OESTlNATtON 

TIME 

nELEASCD  BY 

OFPA«  r 

1  rn  OM 
f  t 

1 

»  T  D 
1  2 
• 

- 

f 

} 

|i  o 
r  n 

\ 

¥ 

1. 

TU 
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FILL  !M  THE  ANSWERS  BELOW 
SITUATION: 

At  0800  on  26  Oct  75,  PFC  Hank  Smith  reported  for  work.  The  dis'  tcher 
gave  Smith  a  trip  ticket  to  operate  a  pump.  Then  Smith  signed  his  name 
as  the  operator  and  went  to  work. 

HOW  DO  YOU  THINK  SMITH'S  DA  FORM  2400  LOOKED? 

YCU  FILL  IN  THE  ENTRY  PFC  SMITH  MADE  ON  THE  FORM  BELOW.  CHECK  YGUR  ANLWER 
ON  f^EXT  PAGE. 


tQUlPf.'E.U  UTiLlZiVION  RliCORD  \ 

For  uie  ol  'hti             \%m  TW  3tt-7'0    ♦S.,  pfoponvnt  off^rcy  ii  Office  r<  n,p„»y  CKJ.J       5«o*f  (or  Lo9l»ilr«.  \ 

1  one    Nt  z  A  to*4 

ACTlOt< 

1 

MIL  ES 

HOURS 

X  Pf^  HiiyiK  imn 

IN 

.«t  »  D"  T  TO 

SrC'  ^^^^^ 

OUT 

?JHO  O-^CHA  TOn 

L 

IN 

1 

OUT 

 1 

 . 

 -J 

 ' 

C-^   1 

IH 

J 
1 

 ^-  

OUT 
TOTAU 

• 

4  "H  o*  tp  *  row 

IN 

RCPonT  TO  1 

\— ■ 

OUT 

0<$P  A  1  C  M  C«*»  »l  CN  A  1  U«  C  ^ 

1 

5  DESTINATION 

! —   

TIML 

RCLEASCO  BY 

RCM/ RKS 

O  C  ^  *«  T 

TO 

f 

\'  

i„.  -  ^ 

TURN  PAGE  FOR  DISCUSSION 
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DISCUSSION 


You  should  have  written  "PFC  Hank  Smith"  in  the  lOperator's  Signature  block.l 


r                                                   EbuiPh  cMT  UTlLI?.AT(ON/<fEC0R0 

[_                    ^of  w»*  pf  iKU  forr»i.  f«#  TM  i^.TS?;  tl<#  p.otortrftf  evo^cy  ii  Ol»tc^<1  0#»pKfy  Chlaf  ot  S*o<f  for  toqlttlci.  f 

!r»Aic                                 :  YPC                                                  USA  ttu^TcH  sent*!.  Nui.itttw 

>^ TIME 

MIL£S 

KOURS 

^i*v  OHt»«/T  on 

HANKSnTH 

M  C  »'r»K  -  TO 

C.»MArCMt«'3  SICNATURC 

IN 

n  C*'  C«  1   1  o 



QUI 

TOTAL 

OH***  TC>»EFi  4  SIGNATu^C  • 

■  *«o  OP      A  T  OM 

IN 

PCMOUT  TO 

Fob  KM  ATOM'S  sir.MATunt. 

OUT 

OiSM  .  T  C*<fc  «  '  S  SI<iN  A  T  -Jfl  t 

%  

IN 

RCMonr  TO 

• 

1  Oi>  k'n  A  TOM'S  SIC  riA  T  un  c 

OUT 

1  1 

OISP*  t  CH  LR' S  SI  CN /.  T        f.  | 

!  ' 

1  DESTINATION 

Time 

TEl E ASCr  BY 

-  I 

ARM  1 

OCPAM  T 

1  rf:pM 

 \ 

\  TO 

1  ^  ° 

 ! 

T  O 

 k 

t  

F 

rrs  

GET  IT?    GO  ON  TO  THE  NEXT  FRAME 
IF  NOT  -  REVIEW  OR  CONTACT  AN  INSTRUCTOR 
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EXAMPLE 

PFC  Doe's  supervisor  released  him  at  1400.    The  pump  hour  meter  read  119 
hours.    Doe  arrived  at  1500.    After  Doe  completed  his  form  It  looked  like 
the  one  below.   All  entries  Doe  or  any  operator  has  to  make  are  inf 


Study  the  form  -  Then  flip  the  page. 


ngUIFMKNT  UriLIZATlCN  RECORD 

T  T  PC 


gOP&A'^i^A'^  ION 


0**L  n  /  T  OH 


GO  ON  TO  THE  NEXT  PAGE 
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SITUATION 

After  he  v«is  released  Smith  arrived  back  at  1700.  The  hour  meter  on  the 
pump  read  116. 


FILL  IN  ALL  ENTRIES  SMITH  MADE  TO  COMPLETE  THE  FORM: 


EQUIPAff/VT  UTILiZAT:ON  REC0?:D 

^orj^of  »hl»  form.  t#«  TM  3«.750:  th»  r> 


<acr»cr       OHU<  of  P>pMty  CSI»{  of  Srofl  »o»  Loqlttlr't. 


{  O^iANIZAT  ION 


'%\    OPt  M  A  T  0'« 


21.0  A  Tun 


J^IO  ©(-K HATCH 


OWtRATOn-i  SICNATUm 


rr; 

I 

I 


OCSTINAVION 


TOTAL 


USA    NUMSC**  'SC  H  I  A  L  NUMQCM 


C»00 


OOT 


TOTAL 


lliL 


AQMIMI  S  Tm  A  T  ION  NOM»Cn 


RELEASED  ar 


nC'-^..^  TO 


01»Pa  rCMTM'S  SICNATUHC 


R  Cf'OP  1  TQ 


o«spatcmf.«-s  »ii.NATu»'e 


«  €  »-OP  1    T  o 


O  IS*' A  T  c  ►•L  «  5  3»CNATL,»TC 


-4 


GO  ON  TO  THE  NEXT  PAGE 
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DISCUSSION 

The  correct  entries  are  in  [BOXES]  on  the  form  below. 

How^dld  you  do?   Check  your  form  and  read  the  bottom  of  the  page  before  you 


lC'UI^^'.LST  UTiLlZAiin;;  RECORD 


r.^^  FORM 


A  Omi  Ni  s  1  M  J.  T  1  On  nv'MCEP  ! 

\ 

r 

L,-  -.Jit/c^m  

ACTION 

TtMi. 

MILtS 

/' 

HOU»'S 

IN 

1  1 

//^ 

OUT 
TOTAL 

Off 00 

foo 

1  1 

c»»>t'*  T  ;  Mr  n  ■»  iignatui'e  P 

CP  ER  A  TON 

:n 

1 

||  0»*t'B*  1  OA'S  ClGANTv^ME 

OUT 

I 

j  ?»-  c-  <»«»i.n  A  T  o« 

H  E  M  i<R  r  •  0  1 

OUT 

\ 

 1 

;  4  T  M  OPUR  A  T  OM 

IN 

n  K  »o«  1  T  o  ^ 

!^ 

OUT 
TOTAL 

f 

C  OESTINATION 

1  1 

A  HP  tv  E 

OE  MAR  T 

 ^ 

L  f  n  ov 

k 

It 

1^ 

■  TO 

1  ^ 

1^  T  O 

A.    The  operator  (76W20)  Is  responsible  for  the  following  entr  -s  if  the 
machine  stays  In  one  place. 

^      1.    Operator's  signature  block. 

2.  Time  in  and  total  time  block. 

3.  Hours  In  and  total  hours  block. 

*B.  If  he  operates  a  vehicle  and  moves  from  place  to  place  the  operator  is 
also  responsible  for: 

1.  Destination  (from  and  to)  blocks. 

2.  Time  (arrive/depart)  blocks. 

-  GOT  IT? 

REVIEW  IF  YOU  WANT  BEFORE  TURNING  THE  PAGE 
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OPERATORS  MUST  KNOW  SYMBOLS  OF  EQUIPMENT  STATUS 


THESE  TAmS  FORMS 
REQUIRE  AN  ENTRY  TO 
INDICATE  EQUIPMENT 
STATUS 


DA  Form  2404 
DA  Form  2408-1 
DA  Form  2408-14 


SY^BOLS  WHICH  INDICATE  EQUIPMENT  STATUS  ARE:     X,  Al  ,  /,   


X  MEANS 
0  MEANS 

/  MEANS 
MEANS 


UNSAFE  OR  INOPERABLE  CONDITION 

A  LIMITATION  OF  THE  EQUIPMENT'S 
CAPACITY  (*OETERMINED  BY  COMMANDER) 

A  "NICE  TO  HAVE"  ITEM  NEEDS  REPAIR 
OR  REPLACEMENT 

A  MAINTENANCE- CHECK,  INSPECTION,. OR 
SERVICE  IS  DUE. 


-FILL  IN  THE  ANSWERS  BELQW 

Indicate  which  status  symbol  is  appropriate  for  each  equipment  set  of 
problems  described. 

 Preventative  maintenance  check  due,  quarterly  inspection  due, 

lubrication  service  due. 

 B    Leaking  radiator,  bad  headlight,  broken  windshield  wiper. 

 C   Leaking  gas  tank,  bad  brakes,  broken  axle,  faulty  steering. 

D   Torn  seat  cover,  cracked  reflector,  peeling  paint. 


TURN  PAGE  FOR  DISCUSSION 
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DISCUSSION 


A   Preventative  maintenance,  quarterly  inspection,  and  lubrication 
are  all  checks  and  services  which  are  required  at  specified 
times. 


8    Problems  such  as  leaking  radiators,  bad  headlights,  or  broken 


windshield  wipers  will  limit  equipment  -  but  the  equipment  can 
still  be  used. 

*  NOTE:    Operators  will  use  an  (Xy  only  under  corrwander's 
authorization! 

C   A  leaking  gas  tank,  bad  brakes,  broken  axle  or  faulty  steering 
are  the  types  of  problems  that  make  equipment  unsafe  or  inoperable. 

P   Seat  covers,  reflectors  and  paint  are  all  nice  to  have,  but  do 
not;affect  the  operation  of  equipment] 


REVIEW 

A.  DA  Forms  2404,  2408-1.  2408-14  all  require  a  status  symbol  entry. 

B.  X,  /,  and*  are  entered  by  operators  uuring  inspection  or  operation. 

C.  (x)  is  used  only  under  conmander's  authorization. 


TURN  THE  PAGE 


! 
1 
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CHANGE  IN  EQUIPMENT  STATUS 

Equipment  status  may  be  changed  to  "satisfactory"  by  placing  last  name 
initial  over  status  symbol. 

All  these  status 
symbols  have  been 
changed  by  a 
supervisor  named 
SFC  Brown. 


Check  ^  which  status  symbols  have  been  changed,  then  turn  the  page. 
A  X 


B 


© 


_c  /B 

D 


TURN  PAGE  FOR  DISCUSSION 
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DISCUSSION 


You  should  have  checked  c  and  e.    Equipment  status  1s 
considered  satisfactory  when  a  last  name  initial  has  been 
placed  over  the  status  symbol. 


GOT  IT?    GO  ON  TO  THE  NEXT  PAGE, 
IF  NOT  -  REVIEW 
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TAMMS 


DA  Form  2404  (Equipment  Inspection  and  Maintenance  Worksheet) 
DA  Form  2408-14  (Uncorrected' Fault  Record) 

Operators  prepare  DA  Form  2^04  to: 

a.    Record  all  faults  they  cannot  fix  themselves  when  they  inspect 
or    nerate  equipment. 

b     Record  all  faults  that  they  were  able  :o  fix  themselves  by 
replac^  parts. 

Supervisors  prepare  DA  Form  2408-14  in  the  equipment  logbook  to: 

a.  Record  all  faults  operators  could  not  fix  reported  on  DA  Form  2404. 

b.  Record  all  deferred  maintenance  reported  by  operators  on  DA  Form 


2404. 


1. 


Check 


the  form  operators  read  and  check. 


a. 


DA  Form  2404. 


b. 


DA  Form  2408-14. 


2. 


Check 


the  form  operators  make  entries  on. 


a. 


DA  Form  240^'^: 


b. 


DA  Form  2408-14. 


TURN  PAGE  FOR  DISCUSSION 
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DISCUSSION 


1  -  Answer  b.    The  operator  never  prepares  or  writes  on  DA  Form  24C8-14. 

His  supervisor  prepares  this  form  and  you  will  find  out 
^"hy  further  on. 

2  -  Answer  a.     ihe  operator  prepares  DA  Form  2404  and  turns  it  in  at  the 

end  of  the  day. 


.1 


DO  YOU  UNDERSTAND? 
IF  NOT  -  REVIEW. 
IF  YOU  GET  IT  -  TURN  THE  PAGE. 
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DA  Form  2408-14  1s  prepared  and  kept  in  a  logbook  by  your  supervisor. 
YOU  -  the  operator  -  prepare  DA  Form  2404. 

Each  day  the  supervisor  reads  your  DA  Form  2404  and  makes  appropriate 
entries  on  the  DA  Form  2408-14. 

JUST  REMEMBER:    Always  check  DA  Form  2408-14  to  see  whether  or  not  the 
Droblem  has  already  been  recorded  on  DA  Form  2408-14  before  you  prepare 
DA  Form  2404. 


Situation:    On  25  Sep  75  PFC  John  Doe  was  given  DA  Form  2404 
and  a  logbook  to  operate  a  pump.    He  inspected  the 
pump  and  found  a  cracked  reflector  lens. 


Question:  Check 


the  action  Doe  should  take.. 


_a.    Prepare  DA  Form  2404  to  show  the  cracked 


ref 1 ector . 

 ^b.    Check  the  logbook  ror  DA  Fonn  2408-14. 


TURN  THE  PAGE  FOB  DISCUSSION- 
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DISCUSSION 


PFC  Doe  should  read  and  check  Dk  rorm  2408-14 
in  the  logbook  BEFORE  he«prep=»res  DA  Form  2404. 
REMEMBER:    The  problem  may  a,  eddy  be  recorded 
on  DA  Form  2408-14. 


TURN  THE  PAGE 
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PROCEDURES  QPER/i.TORS  SHOULD  FOLLOW  AFTER  CHECKING  DA  .^^ORM  2408-14 


IF  DA  FORM  2408-14 

LISTS  THE  PROBLEM  ■■  ^   DO  NOT  ENTER 

PROBLEM  ON 
DA  FORM  2404. 


IF  DA  FORM  2408-14 
DOES  NOT  LIST 

THE  PROBLEM         i  '  '  ENTER  THE  PROBLEM 

AND  STATUS  ON 
DA  FORM  2404; 


Check  >/     what  action  should  be  taken  if: 

PFC  Doe  finds  a  cracked  reflector,  that  ll  not  entered  on  DA  Form  2408-14. 

 ^a    He  should  list  the  reflector  on  DA  Form  2404. 

 He  should  not  list  the  reflector  on  DA  Form  2404. 

PFC  Doe  finds  a  broken  headlight  that  is  entered. on  DA  Form  2408-14.* 

 a    He  should  list  the  headlight  on  DA  Form  2404. 

 ^b    He  should  not  list  the  headlight  on  DA  Form  2404. 

TURN  PAGE  FOR  DISCUSSION 
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DISCL'SSION 


Doe  should  list  the  reflector  on  DA  Form  2404  because  it 
is  not  listed  in  the  logbook  on  DA  Form  2408-14. 

Doe  should  not' list  the  headlight  on  DA  Form  2404  if  it 
has  already  been  listed  on  DA  Form  2408-14. 


GO  ON  TO  THE  NEXT  PAGE 

V 
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EXAMPLE  -  Study  the  form  below. 

On  26  September  1975,  PFC  John. Doe  was  given  a  DA  Form  2404  and  logbook  to 
operate  a  pump.  During  inspection  the  only  problem  he  found  that  he  could 
not  fix  was  a  bent  tow  bar  (TM  Item  No,  8),    The  pump  had  198  hours. 

First,  PFC  Doe  checked  the  logbook  for  DA  Form  2408-14,    He  saw  the  bent 
towbar  had  already  been  noted. 

Then  -  he  prepared  DA  Form  2404,  as  shown  below.    His  entries  are  in  I  BOVES.  "1 


EOUir-MENT  If.'CrcCTION  AND  MAINTENANCE  WORKSHEet 


pV/^fi-3S»QP^  6UH90 

J.  «OI5T»ATI0r»VJHlM/fSN 

4f>  MJLE5 

h  MOUti 

MhID 

STA«!S 

3  da;e 

^^^Z^li^r^^r'''^"^V'^  "'^  '""^^  ™  »Pr»'CabIr  (o  (hr  H„ncc(,o..  prflormrd.     Foliuu.u^  U.c  ».uu.:.cc.. 

in  peninenr  J  M.  comoietr  rnrm  as  roilo^  s:  u,h.tj 


COLUMN  a^Enccr  TM  item  number. 
COLUMN  b— tncer  th«.  applu;«ble  coii<jjiion  jf;itu>  ^>:nboi 
COLUMN  c— Enccr  dc i'lClt•ncIt:^  and  ihortconun ,• » 


COLUMr:  d-SI..  .orrtcrivc  i.r.r.n  for  d<-r.  . 
Cf)miii({  Iixrd  in  (  oivim..  >. 

COLLM.";  e  — 3n^;.^  idu/!  4  .  rj  i,  m  i  n  c  v.or.init 
action  in:(ial  in  (i-.i>  colufon 


ALL  INSPECTIONS  AND  EQUIPMENT  CONDITIONS  RtCOKDCD  On  THIS  fORM  i.avE  c^-j  :.^-f3..V  C 
<N  ACCORDANCE  WITH  DIAGNOSTIC  PROCEDUIi[;  anD  STANDARDS  in  ^y  e  Tm  Ci-.-D  mEP' On 


SiCNATUlf  {Htr^^m(i)  ^ttformtm^  "nprtf.'ptt j 


TM 
ITEM 
NO 


STATUS 


9m.  SlOHATUtf  (.WatKtrh.,^,  r  '^uprnntrj 


DEfJCltfJClES  AND  SHORTCOm'nOS 


CORREOIVC  AdON 


W  H  «■  ^J 

roRfle:  leD 


DA /.S:':.  2^04 


GO  ON  Tf)  THE  NE.-'V  I  AGE 
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SITUATION 

On  26  September  1975,  PFC  Hank  Smith  was  given  a  DA  Form  2404  and  logbook 
and  ordered  to  operate  a  pump.    During  inspection  he  found  a  cracked 
reflector  lens  (TM  Item  No.  6).    The  pump  hour  dial  read  179.. 

First,  Smith  checked  DA  Form  2408-14  in  the  pump's  logbook.  The  cracked 
reflector  had  been  entered. 

Next,  Smith  prepared  DA  Form  2404. 

FILL  IN  THE  ENTRIES  PFC  SMITH  MADE  -  THEN  TURN  THE  PAGE 


1  OtCANUAlON 

♦    ItJUN.IV        1  (i  HOT 

TM  OAtf 

 CQUI?MENT  INSt-cCTJON- ANU  MAlNTCNANCt  WORKSHEET 


in  p«ftmr'nt  "TM ,  compietc  form  u\  io;ioa>. 
COLL'MN  4  — Lnccr  TM  item  numKrr. 

COLL'MN  b— Lntvf  the  jpphcjblc  condition  jtuui  >vmbol 
COLL'MN  c— Knicr  dcrTC;cnCic»  ind  ihortcornin(;» 


rOLU^lN  d— Slinn  forrcrTi«r  irnon  for  rlefic imcy  or  shcrt 
comiitp  luted  in  (Jolumn  c. 

COLL'MN  c  —  1  ndividu jl  ^^ccrtiininR  cumplctcd  corrcctivt 
ifiion  initial  in  thi*  column. 


AIL  lNSPtCTlON<i  *ND  EGUIPmENI  CONOmONS  ?ECO?DE0  ON  rnij  FORM  Mav?  C«n  OETERminJO 
IN  ACCORDANCE  WITH  DiACNOSnC  PROCEDURES  anD  STAfOARDS  iN  IHE  TM  IfJEP  HEREON 


■"^ATUHt  (Prr\^'-,i}  per/mrMmg  tmift^dfrnf 

16.  TimC 

9«    &»CNAlU»f  (MamtlnMn,(  ^nfifti.nri 

96  TlAAf 

1 0  »AA^^MOu<rt 

TM 
ITEM 
NO 
^  it 

SlAlUS 
6 

DEFKTiEnCIS  <.n^0  SMOPrCOMiNCS 

coR'tcrivc  *cTinN 

iNiriAL 

WHEN 
CO«:aFCTFD 

\ 

DA/..?:"  2404 

TURN  PAGE  FOR  DISCUSSION 
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DISCUSSION:    DA  FORM  2404 

Smith  filled  in" columns  c  and  e  at  the  bottom.  Because  the  reflector 
had  been  already  reported  and  noted  on  DA  Form  2408-14  Smith  only  had 
to  put  the  correct  date  in  col umn   £  and  his  initials  jn  column  e^. 


The  correct  entries  are  in 


GOT  IT? 


EGU;;-K-Li:'c  inspection  ^NO  ^^Atl^^VENANC£  WORkSUFCT 


2    NCvt^c^ATLjaf  isO  *ao2\ 


A.,  MlUS 

*/   HOI  i 

riR£D 

INSTHl'mONS— IVrform  each  cl-.tck  \\\ie<\  jr.  chc  TM  applicable  tn  ihc  inipccnon  pcrforrTifil      FolluvMiifr  rhc  >cquciu»  I^-.cd 
pcrttncni  I M .  Cumitlfie  torm  Ji  <nJl;>»s. 


COL^^!N  .-Cnur  TM  tiem  numhir 
COLUMN  h  — Fiutr  rhe  ipplicablr  cnndccion  icatus  ivmbol. 
COI.l.'MN  f  — Lntrr  dtf'iciencio  am!  xhoritoniiu^i. 


COl-t'MN  d— Shor.  vn«rov:n^c  *ctiOn  I'o'  drTicicr.;)  ur  >'..-! 
fommc  lifted  in  Column  c. 

C01.L/'>tN  c— IndiNiduiJ  aiCertaimn^  c.nnplcfcd  C'fft.cij\ 
aciiuM  initial  m  ihit  column. 


ALL  JNSPfCTlDNS  AND  CCU'Pm6nT  CONDlTiOr;S  RECORDED  ON  THIS  fORM  HAVE  LCEn  DtT£RMiN»D 
IN  aCCO:^DaNCE  wtTM  DIAGNOSTIC  PRCCt&URES  Af-D  STANDARDS  iN  THE  TM  ClTtO  hEKECn 


9«    SlCNAlUn  iM^„ttt»atKe  buptwt 


10  MAN-CL^i 


TM 
iTkM 
NU 


STATUS 
h 


DcFlClcNClfS  AMD  SMORTCOMirrJi 


CORREaiVE  aGiOn 


iNiriAL 
CORPFCTEO 


TURN  THE  PAGE 
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EXAMPLE 

On  27  Sept  75  PFC  Doe  found  a  leaking  radiator  when  inspecting  a  pump. 
He  could  r^z  fix  the  leak.  The  radiator  TM  Item  No  is  4.  The  pump  can 
be  operated  for  limited  periods  with  the  leaking  radiator.  Doe  entered 
status  symbol    X   to  show  limited  use.    The  hour  meter  read  203. 


DA  Form  2408-14  did  not  list  the  problem. 

PFC  Doe's  entries  are  in  the  |  BOXES   1  .         ^  ^ 

After  Doe  prepared  his  OA  Form  2404  it  looked  like  the  form  below. 


r" 


2    '■/DMlNClAlurE  ^tiO  -'.OOfI 


I T7./  »•  t  \^ 


!  I* 


I   I  V<'P  »  .  flf  •*•  •      n,..*-  ,         ^  .,-1.   ^i.    .1     1 ,. .     ;    I       I      -<-•  • 
I  I',   nirtin  '.'    1^'.  (,winpli;f  lor-^i   l>  tiIlou\ 
COl.LMN    --Inr-f   TM   r.    "  r-u--  r 


fy<  1  tot  lilffLI . 


uv^ing  the  sequence  listed 


COLU^tN  d  — ^I^oT.  corrocinc  »wiion  for  d«i'n.icnc)  or  shor(> 
rominz  lisied  in  Coiuiiin  c. 

(  OLUMX  c-  liiu-.»iduil  iicrrtxintng  coinplctfd  corrective^" 
^lMqii  ii'iiijl  Ml  tiir  colurrn 


A:t.  I'cc^'-rifO'stS  AND  ECuiTmCnT  CDnCITiOniS  FfCCrOcD  CN  This  fOfes.  mave  f^EN  OET:;M)N^D 
^s.CC'tDANCi:  WIN  DIAGNOSTIC  ^"JOCfOU^t^  ANn  STANDARDS  \fi  li'l  Tm  C;T?0  MCRCON 

"  ^ "   r- 


TlMf 


IC.  MAN#*OU»S 


TM 
^  TEm 


CFflC'Er^C'ES  Af^O  SiiOfcTCOMNGS 


COK^CaiVE  ACTION 


INtTIAl 
WHfN 
CORiECTSO 


IAN  A''  f  ► 


TURN  THE  PAGE 
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SITUATION 


On  27  Oct  75,  PFC  Hank  Smith  was  given  a  logbook  and  OA  Form  2404  to  ' 
operate  a  pump  (there  were  99  hours  on  the  pump)\    The  pump  had  a  cracked 
reflector  lens  (TM  Itai)  No.  6).    Smith  could  not  replace  the  reflector, 
which  is  a  nice  to  have  item.    DA  Fottti  2408-14  had  no  entry  for  the 
problem. 

FILL  IN  THE  ENTRIES  SMITH  MADE  -  THEN  FLIP  THE  PAGE. 


EQUIPMENT  INSrCCTlON  AND  MAINTENANCE  V/ORKSHtfcT 


Mat:) 

j  S'AHTS 

7 

1 

1 

m  pertinent  TM.  corrpipfi   lorr-       ;rO|-j-A  /  ,  b  i  - 

COLUMN  i-lnrer  TM  rium^cr 

COLL'.NIN  b— r.ntcr  t"-.  jp;.  ..J^!r  ■r.jr.-ln.an  v:.irjs  ivm^'^ 
COLUMN  c  — fnccr  dctiC  n.  nc  ics  and  inor-.L  onu  i.  ^  » 


COLL      \  -'ft'.nxc  Jir-rvn  j.ir  dc^'icn  nrv  or  ihoa 

!  c  cjn; .       r  r.lr  "J  i.i  <  .  !  u  rn  n  c 

|(  'ILL'.^TN  V  -  i  ul  ;v  ;  ■.  ^  j|  a^^:^rrrJlnlt^t;  vuiMpUtcI  o'ri«M/w 
action  iHidji  Ji.  I'.ti  <  :>lurpn 


1  

AIL  INSPECTIONS  >nO  EOUip^^Ent  COt-J'-'r  o^S  "C-r^'-r' 

1 
1 

1  I 

!  1 
i 

 1 

.To:/:;'  \ 
\ 

TM 
ITtM 
ffO 
it 

0£Fi:irMCIES  AND  SHOSTCCminCS 

INIT,/,L  1 

A'  w ; •  /  J 

—  — —  , 

1 

1 



^  L.^ 

i 

~—  1 

1 

\ 

DA 

GO  TO  NEH  PAGE 

FOR  DISCUSSION  . 

14? 
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DISCUSSION 

Because  DA  Form  2408-14  did  not  11st  the  problems.  Smith  completed 


OA  Form  2404  to  show  the  problem.  The  correct  entries  are  in  1  boxes.  ] 
He  prepared  DA  Form  2404  as  follows: 

Block  4b  -  Hour  reading  from  pump. 

Block  5  -  Correct  date. 

Block  8a  -  Operators  signature. 

Columns  a,  b,  c,  d,  e  -  To  show  all  problems  and  the  actions 

perfonned  by  the  operator. 


EQUIPMENT  iN^^HECilON 

AMI 

(TW  ) 

MAIWTENANC 

WORKSHEET 

!     C«GA«'»*.TiO-  //// 

J  I.J 

li        1  9^  [ 

=  i 

.i  lOT 

f 

i 

1 

I  NiTRLCTlON — PcrJorni  c^c^^  '-l.fck  iiilfd  m  \hc  TM  jppliCabli-  to  thv  in»pcc«»nn  prrt.irmcil  F»iilos*irn;  she  «^<-^i;cncf  liitec* 
IP  pertinent    JM    I'^rnplcce  fwnr  as  Ini-ON*!.  .  ' 

rniI'M'v    .  — |,i./r   TM    ,i^ni   r.Krr  icf)!.!    'TN'   H-Slw.vk    inrriTf»Vf>   •r»tr»n    fnr   H.hr.^M.  v  .Kr^rr. 

I  r^^^'^'**    ^     r.. (•'-«Hif|r>n  -ft'..,  ,..-K*^,i        IcominB  Imeci  in  Lolumn  c. 
COLLNiN'  t-  tnt,r  flfhCiencc*  jnd  i  horrconi ,  |COLl'MN  r-InJmduil  liccrf  n  n .  n     romplrtrcj  corrrrtivr 


;ciiun  initio 


roiumn. 


ALL  tNS^tCTtONS  AND  EOUifMf^JT  nO.TiOnS  ^ECORDCO  GN  THIS  f0^f.\  have  DETERMINED 
ir/  /CCOJDAf^CE  v/iTH  DiAGNOiTrC.  VhOC^DL't^f  S  AND  l^rA.^u-aDS  iN  THE       CmlO  lElirON 


|<f     SIGNAfuH  il'ffit^ufif  /'frfprymtn^  tmtf'r(t:ot  j  \  tb 


ITEM 
^'0 


OtF^JEMClC:  AND  SHORTCOMINGS 


COfteC'lVE  AdON 


INIIIAl 

cu^^f  erf  0 


TFT. 


 I  


DA  '  2434 

status  symbol 


/    because  cracked  reflector  is  a  nice  to  have  item. 
DO  VOU  UNDERSTAND? 
REVIEW  IF  NECESSARY  BEFORE  GOING  ON 


148 
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EXAMPLE: 


On  28  Sep  75,  PFC  John  Doe  was  given  a  logbook  and  DA  Form  2404  to  operate 
a  pump.    The  pump  had  a  cracked  radiator  cap  (TM  Item  No.  3).    DA  Form  2408-14 
had  no  entry  for  a  cracked  radiator  cap.    Doe  was  able  to  fix  the  cap.  The 
pump  had  202  hours. 

Doe  prepared  DA  Form  2404.    His  entries  are  in  I  BOXES  I  on  the  form  below. 


EGUIPM5NI  INSPECTION  AND  MAIMTENANCI^  WORKSHFlt 

■TV,  tfl--^0/ 


anO  MOCfl 

I  $iA«r$ 

7 

AKi»UCAbl£ 

TM  NUM«(I 

[iMOAie 

j  TM  OATt 

1 

I  NSTRrCriONS— Perform  each  check  lu.cii  m  thr  TNt  ^pnlK^hlc  to  «hr  ifisprcticm  performed.  'Following  the  >equciic?  Intcd 
m  pertinent  "i  M .  complcif  .oim  ;»<  folNiv^i 


COLL'.MN  a  —  Cnter  TM  irem  number. 

COl.UNfN  b— Fnicr  the  applicable  i.^riJitron  >ia(us  -.vmbol 
COLUMN  c— Enter  dcnticnt.  ici  and  jhortcointni;i. 


COLL'MN  d— Shn\s  correctl^f  a*tion  for  de('ci<*ni  v  or  short- 
commr  listed  in  Column  c. 

COLl'MN  e— Indl^lduil  ascertaining  conipleresl  /nrrcvtiNC 
action  initial  in  tiui  column. 


I  I 


ALL  iNS>'frriONS  ANC  ecuip'^J'jt  conditions  p?coroed  on  this  fopm  HAvt  sjEN  c;te;mined 

IN  ACCORDA'.CE  W.TH  OIaGNOS'IC  PROfi  jUKf     i.O  STANDARDS  'N  T"C  TM  ClTEO  HEKECN 

■■'  "  ^   '  I  1  r- 


I 


TM 
ITCM 
NO 


DEFICIENCIES  AfJD  SMORTCOMINCi 


COSREOtVC  ACTION 
J 


IN»T-Al 
WHEN 

COaRECTCO 


-I- 


DA 


ro»M 

1  JAN  ftJ 


2404 


GO  ON  TO  THE  NEXT  PAGE 
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SITUATION: 


On  28  Oct  75,  PFC  Hank  Smith  was  given  a  DA  Fonn  2404  and  logbook  to 
operate  a  pump.    The  pump  had  a  cracked  reflector  (TM  Item  No.  9). 
There  was  no  entry  for  a  cracked  reflector  on  DA  Form  2408-14.  Smith 
made  the  repair  of  this  item  (a  nice  to  have  item).    The  hour  meter  read 
181  hours. 

USE  THE  FORM  BELOW  TO  FILL  IN  THE  ENTRIES  SMITH  MADE 
After  you  complete  the  form  turn  the  page  to  check  your  answer. 


EQUIPMENT  INSPcCTlON  AND  MAINTENANCE  WORKSHEET 

/At  <?ns 

3    «i.C(STtA:iON'S«f,'.'.  FSN 

/8S6A9 

4/7  MlltS 

STAITS 

5  OaU 

6.  ;Y*t  iNsrtaiON 

tMILY 

7 

TM.  OATC 

1.N.NTI  "  .>.in  t.uh  chfcl.  lisK-d  in  thf   r>I  *rpli»:ihK-  to  ilu-  mspctnon  pcr  ormcd.     Following  the  sequence  listed 

!••.        :it        '    i  '-l         •  irtrtT   tnilTl   .i>  ^  I 

(  ,  ,1  ;  \<  ,    t  -  •    ;      ;  ^|  .rc^n  nuinuvr  )      ■  I  '  "^l  N  J  concern  e  iCt ion  fur  JcncJcncy  or  ihon- 

v(M.v  .  ^^'M.j,:,ur  ,iaf;i  vwrn.M.        I^om.nc  I'^ted  m  Column 

t  ■  -,r     I-     ■•■>  '<.■•  inj  on-iti-i  j     (  M.  1' ^1       e  —  I  n  d  iv  i  J  ii  a  1  ^jccrtaining  c  u  m  p  1  et  ed  -^'^t  ec  tiN'e 

*  ^  1  jction  initul  in  this  column. 


•  ^.^PrCTiONS  Aso      P'-'tn:  co  oMrvv  iv,:Q8-i_3  -^n       Fct?'.^  have  -.en  determined 

JCC'- uANCi  wi!H  C  A  "..^CS* '''CCE:^  .  -  t  S  --n::  S'AMOAsji  :s  :hS  Tm  C     3  HEREON 


! 
\ 
\ 

1 

.   1 

STATJ. 

r>£r  i.-li' NCiSS   AND   SmOH  J LJMtf ^ 

CCRREC^vC  ACTION 
d 

INITI  Al 

CORBECrCD 
f 

■  i 

DA  ^ac;. 


njRN  PAGE  rt'K  UliCUSSION 


1  50 
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20'. 


219. 

DISCUSSION 

Because  DA  Form  2408-14  did  not  list  the  problems.  Smith  completed  DA  Fonn 
2404  as  follows'    The  correct  entries  are  in  I  5flxE5"l 

Block  4b  -  Hour  reading  from  pump. 

Block  5    -  Correct  date. 

Block  8a  -  Operator's  signature. 

Columns  a,  b,  c,  d,  e  -  To  show  all  problems  and  actions 

performed  by  the  operator.  In 
this  case  only  a,  b,  and  c. 


V.  WB'JBi  'OuNos 

HOT 

STaXTS 

i  OAre  ^ 

7 

Af-PLlCAOLE  RtrETENCE 

EQU;PM'rNT  If^.vrnrTION  ANr>  MAlNTCNANCc  wop.KSMcer 


1   OCCAM  iZaiiom 


\2   MOMCrKiAruKf  AND  mOCXI 


INSTP L'CTIONS— j^erform  rach  check  listed  in  rhc  TM  ippticihk-  to  the  ir.jpeciion  pcrt'ormcd.  Following  the  se^jucnCe  li$r.."d 
in  pct:incnt  TM,  Lomplitt  form  2s  tollow?: 


COLL^AlN  1  — Hnter  TM   .:crn  number. 

COLUMN  b  — Fntcr  the  ipp  icibic  cunditjon  ^tatu^  symbol. 
COLl!MN  c— Rnter  <Jc-ik  v  rn.  irs  ind  ihortcominj;s. 


COLUMN  d-SI  low  Lorrccn^■c  ictioii  for  dcficu-nc)'  or  short- 
cumrng  listed  rn  Column  c. 

COLUMN  e  —  Individual  a. '^ceri lining  completed  correct.\e 
actum  initiul  >n  thi%  column. 


AU  INSPFCTiONS  ASirk  EOUIPMtNT  CCrOlTlONS  P'CO?DED  ON  THIS  fOtt.'J*  MAVt  setN  DtlERMfNtD 
ih*  ACCORDAr^Cr  wrrn  OUGNOSTIC  fBOCfDUJES  AND  STanDaJDS  IN  TmE  Tm  CITED  HEREON 


Itf   JIONaT'.iKc  ^  HenoH  ( t )  pfi/or/nttig  tnifrerttM  J 


TM 
ITEM 
NO. 


9j    SiGNAlu»t  fMainlf»am(f  S,,ptni\ 


STATUS 


DEflClENCJES  Ar^D  SMOtTCOMlNCS 


CORREClvr  ACTION 


10  MANHOUBl 

«£OUIBEO 


INITIAL 
WHEN 
COPnECTED 


OA /.^^t  240^ 


GOT  IT?    TURN  THE  PAGE 


NO?  REVIEW 


TAMMS 


FORM  2408-1  (EQUIPMENT  DAILY  OR  MONTHLY  LOG)  " 

Ea^L^VKl^^^^^         '  P?;-  OA  Fom  2408-1. 

P^'o'^'^      ^in^shed  with  206  hours  on  the  pump.  He  added  one  quart  of 


oil  and  ten  gallons  of  gas. 


\,  NO-CkCl  aturl 


f^f  -jjo  m 


DOE'S  DA  fORH  2408-1  LOOKED  LIKE  THIS 

CGI^TnATiCN  Cf 


2  MCGl^TnATiCN  Cf  S'RIAL  NUMpER 


0/.  roau2*c^.).  i  u*/ 


TURN  THE  PAGE 


EQUIPUENT  D/.ILY  03  JnOKTHLY  LOG 
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SITUATION 

On  29  Oct  75,  PFC  Smith  ran  a  pump  and  then  prepared  OA  Form  2408-1.  He  had  no  problems.  After  operations 
he  added  6  gallons  of  gas  and  a  quart  of  oil .  Hour  meter  read  185. 


FILL  IN  THE  EflTiliS  PFC  SMITH  MADE: 


t'.  NOMCNClATUfiC 


4.  TY^£  LOG 


OATt  Of 
£wtRY 


REAO 

HO 
hOuRS 


TOTAL 
'Oil 


L 


Oft  ACOf.O 


2  RrClSTRATlON  OR  S^I^IA.  NUMedR 


iiOnal 
sfATu; 
\ 


-(-■ 


ilCHUuRt 
or  OP£i  ATOR 

OR  cRt « Chi:r 


SERV 
ICE  OR 
LUO 


N^XT  SFRVICC  OR  LUBRICATION  DU^ 


•  TVPI 


OTHEh 
ACTIONS 


b  HOURS'MILC) 


NOHAVAIL^yLC 
DAY! 


ORG 
M*m  T 


IUMPOrt 

N4AIHT 


c.  Oa;C 


SICHATUIt 
OF  IhOlVfOJAb 
MAKir^C 
fNTRiCS 
OTHt:<  ^HaH 
OPifJAfCR 
Cftl*  C  -if 


«(»'>.^CI)  CO.TlOH  Of  I  JM  1/  A\0 


EQUIPMENT  DAILY  OR  MOMTHLY  LOG 


60  ON  FOf  )ISCUSSION 


DISCUSSION 


PrC  Sirith's  0'\  Form  2408-1  should  look  like  this, 


f  yPi  LOG 


,g,T^,H^lC£C^  LUBRICAT.cn  DUt  


inC 


READING 


TOTAL 

ADoeo 


1 


1 


6  / 


J 


STAlUl 

I 


20 


-0  I 


siuNA  u^e 

Of  Of  t.lATOH 

ow  CM  CHi:f 


I 

A 


LUU 


ft  tyMi; 


L 


OTHt« 
ACTIONS 


tl  iC  '         or  I  JAM  14  A-  0 


The  onerator  tills  in  co\m  a  i/iru,  e 
If  no  problems:     equinmen  opcratioiiit. 


NONAVAlLAOLt 
DAYS 


t    0AT3  ^ 


MAIN  Y 


MAIN  T 


J,- 


SIONATUHf 
or  IND.V.DuAi 
UAKIKC 

esT^^it) 

OT.U'K  THA^ 
OPEftATOa  OK 
C«£»  CKit  • 


r 


EQUIPMENT  DAILY  OR  MOKTHLY  LOG 


DID  y[b  GET  IT? 
^lEW  IF  \m\m  BEFORE  YOU  F;  IP  THE  PAGE 


2il 


fhe  next  time  PFC  Doe  had  a  puinp  and  DA  hm  MA  the  tow  bar  was  bent  durinq  operations  A  bent  tow 


THE  DA  FORM  2408-1  DOE  PREPARED  IS  BELOW 


r  ^ii,:,.jHhL:n  J  .  SCKiAL  NUMBER 


'I' 


 L'^*iIJi!!V'CE  OHJU3filCA1'ION  OLE 


mm 


1 

10 


r 


/I 


Ti:.:iisL 

f 


lit  OR 
I. 


I 


I 


/mis' 


OR! 


^  ''I  INC 


DO  NOT  check/equipment  OPERATIONAL 
IF  YOU  ENTER  A  STATUS  SYHBOL 


GO  ON  TO  NEXT  PAGE 


lil'l'llAllON 

On  30  Oct  75,  PFC  Smith  ran  a  pump  and  finished  up  with  189  hours  uii  the  mtur.   He  added  a  quart  of 

oil  and  9  gallons  of  gasoline.   He  had  some  had  luck  and  In-oke  the  toolbox  mounting.  A  toolbox  is  a  W 

nice. to  have  Item.  "Tl 


PREPARE  DA  FORM  2408-1  BELOW: 


4.  »Y^E  LOG 


01 
0^ 


RLADING 
MILES 


Koto 


Or.  CHAtJGto 

OR  A00£0 
iCh  ji  Qii) 


71" 


2.  REGi;TR;^T(QK  OK  SiKIAL  NUMQCR 


tiokal 

STATUS 


SlGNAflRC 
OF  0P£^  TOR 
OR  CF^E'/  (  H  E; 


SERV- 
iCt  OR 
IU8 
h 


.^EXT  SERVICE  ON  LUORlCATlON  DUE 


•  TVPE 


b.  H0URI/MIL(1 


OTHER 
ACTIONS 


CMm 


C  OATf  ^ 


NONAVAlLAbLC 
OAYS 


one 

UAINT 


1  


SICNATIJ^C 
OF  IKOik/lCJAL 

EnTRlEi 

OHERMCfi 
CR^;*  CKItf 


NIPLlCti  C0.TI3>4  Or  I  t^W  1)4  >SC 


EOUIPMIHT  DAILY  OR  MONTHLY  LOG 


ERIC 


FLIP  PAGE  FOR  DISCUSSION 


DISCUSSION 


/  Stito  mjM  be  entered  because .  toolbox  is  ntatotoe,  but  m  required  f,r  tbe  „  to  operate. 


4.  rv^t  lOu 


Entry 


(KG 


107AL 


OIL  C^.  '^GLO 


1 


STATUS 
( 


I 


SiCN  r  UliL 
Of  O^E  (ATCW 
OH  CN  ,«  CHltF 


ILE  OH 
LUG 


OfMcH 
ACTIONS 


NQNAvAUAQUt 
DAYS 


MAIM 


a^di\KeS^^^^^        « this  point  yo..,;  (1)  review  the 


SiCMATUKC 
OF  IXDlViCiJU 

OPl;H.V:OH  OR 
CH':!'  CHIff 


program  (2)  turn  the  page 


REVIEW  EXERCISES 


Prepare  youn  TAMMS  Forms  based  on  the  following  information: 


DATE- 
OPE  wo  R 
HOURS  IN 
TIME  IN 
ADD  OIL 
ADD  GAS 
PROBLEMS 
REPAIRS 


23  Feb  75 
John  Johnson 
230 

1730  '  ^- 

None 

7  Gallons 

Cracked  reflector  (TM  Item  No.  6) 
Replaced  reflector 


DA  FORM  2408-14    -   No  entries  for  any  problems. 


HOW  DID  YOU  DO? 


AT  THIS  POINT  CHECK  WITH  AN  INSTRUCTOR 
FOR  A  REVIEW  AND  YOUR  EXAM 
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EQUiPMTNT  UTiLI7M!0N  ^^ECOPD 

HtfC.OMS 

AC""  )>V 

1  

1— 

1    '    '  ' 

083^ 

r 

— 

7  <j  / 

1 — 1 

OlS^-ATC•tFM   *  lIUMAfuWE 

«  r.    o  M  t   '  o 

ro  7  A  / 

_  1 

Ollt^A'CMl    (H     %  ItGNAIVJHt 

D  tl  M  A  r  c     »  M  ^  Si  ■".  N  A  1     I,  C 

0ESTI^ATIO^t 

i  ' 

i 
1 

REMARKS 

■ 

] 

T  O 

T  O 

1 
1 

'  o 

T  O 

T  O 

T  O 

T 

T  O 

T  O 

r  o 

T  o 

T  O 

DA.  T.-.  2400 
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ERIC 


•    •  ECUfPMENT 

NSP6CTION  AND  MAINTENANC!  wbRKSHBfT 

IS 

(71  «rir 

f    »OUN,'i       I  a-   HOT              J  DATe 

COLUMN  i—Knicr  TM  iteni  number 
COLUMN  b-Enttr  the  ipplicibic  coudmon  >tatuj  iymbol 
COLUMN  c— Fntcr  dcAcienciei  and  JhoncorTnnt;j. 


CwLt^lN  l-Shrju  corrtctivc  iction  for  d«6cicncy  or  ihon- 
j-  mmi;  liUfO  in  Crlumn  c. 

DLL'MN  e- liidc  idu«I  *iccnnininft  completed  corrccilr* 

jcfjjn  initial  m  chn  column. 


Alt  INSPCCriONS  AND  fOUU*M£MT  CONl.lT, QMS  ^iQOfZ'.D  CU  THiS  fCM  hav'v  h.'^N  0€TBlMJN?D 
IN  ACCOaOANCE  WflH  0UGNOS7IC  KOCE^uatS  AND  SW  .Ta^OS  IN  T.if  T.-  Crc":  hCRFON 


l«    JlCKATUtf  ' />rTt»wny  ^rr/»r,»i»y  /»,;»rrr/#/,  )  Iim/ 


TM 

»T£M 
NO. 


STATUS 


DfF<ltNC!£S  AND  SHO^TCCMl^JCJ 


C^-f^CTlvf  ACTION 


COlkfCTED 
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INSTRUCTOR  GUIDE 
76W,  Pecroleum  Supv  y  Specialise 
Annex  C,  Class  III  Supply  ?oinc  Operacions 


1.  PURPOSE.    This  guide  provides  you,  che  inscruccor,  vich  directions  co 
conduct  this  course.    This  guide  is  not  a  technical  manual  of^  subject 
matter  covered  in  this  annex.    WTien  questions  arise  for  which  you  cannot 
find  the  answers  in  this  guide,  use  the_ references  listed  with  each  block 
of  instruction. 

2.  ANNEX  GOALS.    The  goals  of  chis  annex  are  to  teach  enlisted  personnel 
the  job  skills  pertaining  to  the  operation  and  maintenance  of  the  50 
gallon  per  minute  (G?M)  pump  unit,  the  350  G?M  pcxap  and  filter/separator 
system,  and  the  1200-gallon  cank  vehicle.     Students  will  be  taught  how  co 
sec  up  and  operate  a  forward  area  refueling  equipment  (FARE)  system  and  the 
layout  and  identification  system  used  to  operate  and  :naintain  a  fuel 
system  supply  point.    The  basic  skills  in  tank  vehicle  and  aircraft  re- 
fueling operations  fire  also  taught  in  this  annex. 

3.  INSTRUCTIONAL  ORGANIZATION  AND  R£S?0NSI3ILITY .     If  you  have  a  suf- 
ficient number  of  qualified  personnel,  a  team  of  instructors  should  be 
formed.    The  team  chief  is  the  senior  instructor  responsible  for  the 
overall  conduct  of  instruction.    This  arrangement  eases  the  job  of 
training  and  lends  itself  to  individualized  instruction. 

4.  STUDENT  MORALE  AND  CONTROL,    As  an  instructor,  you  should  be  alert  to 
signs  of  student  difficulties  and  aake  every  effort  to  solve  problems. 
Students  who  progress  rapidly  should  be  allowed  to  go  on  to  the  next 
lesson,  or  be  assigned  as  a  student  aid  to  help  other  students  with 
learning  difficulties.     Students  who  are  slow  but  conscientious  workers 
must  be  encouraged  to  continue  studying.     Never  ridicule  a  student. 

Give  praise  and  cotnnendation  for  progress  whenever  merited.  Students 
who  refuse  to  apply  themselves  or  do  not  pay  attention  should  be 
counseled.     Students  who  continue  to  have  problems  not  directly  related 
to  Learning  difficulties  (i.e.,  inability  to  read  or  comprehend)  should 
be  referred  to  command. 

5.  INDIVIDUALIZED  INSTRUCTION.     Individualized  instruction  is  tailored 
to  the  needs  of  the  student.    The  instructor  should  circulate  among  the 
students  to  answer  questions  and  insure  they  will  finish  in  the  prescribed 
time.    Text    materials  are  written  at  the  7th  co  9th  grade  reading  level. 
This  will  be  well  wichin  the  grasp  of  :aost  students  •     However,  instructors 
should  be  alert  for  students  with  reading  comprehension  problems. 
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CO^r^aOL  and  DISIRIB'jnOiN  of  >1ATZRL\1S.     This   is  a  selr-oaced  course. 
Scudcncs  should  be  free  co  progress  chrough  che  annex  ac  cheir  ovm  speed. 
3e:ore  bri^inning  a  block  of  inscruccion,  you  should  provide  your  students 
wica  all  reierences,  nandouts,  and  prograzied  texts   (PT's).    "When  the 
student  "naa  completed  the  reading  assignment  and  indicates  that  he/she 
is  ready,  administer  the  checklist  examination.     Students  are  expected  to 
achieve  a  score  of  at  least  707.  in  two  atrempts      A  pretest  counts  as  one 
attempt.     Students  should  not  be  allowed  to  go  on  to  a  block  of  instructior 
until  they  have  successfully  completed  all  preceeding  blocks.  Remember, 
all  programed  texts  are  se If -teaching  materials  which  contain  step-by- 
3tep  explanation  and  demonstration,  review,  and  self-grading  performance 
requirements.     Because  each  instructional  block  includes  a  complete 
processing  procedure,    each  block  must  be  completed  in  the  sequence  shown 
on  the  course  map  (appendix  A) . 

7.     ?R£TZSTDiG.     If  a  student  indicate     ne/she  knows  the  material  before 
.studying  the  instruction,  you  may  pretext  the  student.     Give  the  individual 
a  copy  of  the  pretest  examination  to  review.     If  the  student  is  able  to 
achieve  70%  cn  the  checklist  examination,  allow  hlm/aer  to  proceed  to  the 
next  block  of  instruction.     If  the  student  does  not  achieve  the  required 
707.  have  him/her  study  the  material  and  prepare  for  a  retest. 

3.     STUDENT  RECORDS.     Student  folders  and  control  cards  must  be  prepared 
for  each  student  enrolled  in  the  course.     These  records  should  reflect 
the  student's  progress,  time  expended  on  each  block  of  instruction  and 
examination  scores.     Copies  of  records,  counseling  and  other  pertinent 
remarks  you  consider  vital  should  be  attached  to  the  student  control 
card.    When  a  student  completes  an  annex  you  should  give  these  records  to 
the  student's  next  instructor.    A  sample  forziat  is  attached  at  Appendix  3. 

9.     COmyrS  of  AiiNZX  C,  class  hi  supply  POI>n:  OPEIUTIONS.    This  annex 
contains  nine  blocks  of  instruction,  which  must  be  completed  by  the 
student  in  numerical  sequence  with  the  exception  of  instruction  block 
C-5,  which  is  in  the  process  of  being  transferred  to  the  Airborne  Depart- 
ment as  proponent  for  training  development  materials.    After  the  students 
have  successfully  completed  this  annex,  they  will  have  learned  basic 
principles  of  operation  and  maintenance  of  petroleum  distribution  and 
dispensing  equipment  used  at  a  class  III  supply  point  in  a  theater  of 
opcrat  ions . 

10.     CONDUCTING  INSTRXTION  ON  BLOCK  C-1:     INTRODUCTION  TO  SUPPLY  PODiT 
OPERATIONS.     This  block  of  instruction  defines  terms  and  maintenance 
practices  used  by  personnel  who  work  at  a  class  III  supply  point. 

a.     Ob  iect ive .  ^ 

(1)  Condition.  The  student  is  given  an  equipment  checklist  and 
procedures  for  conducting  operator  maintenance  before,  during,  and  after 
the  equipment   is  used. 
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(2)  Accion,     The  scudenc  wil.  be  able  co-- 

(a;     checx  engine  oil  and  gasoline  levels  of  specified 
equipment  before,  during,  and  after  operational  use. 

(b)  check  engine  radiators  of  specified  equipment  for 
sufficient  water  or  coolant  before  operational  use. 

(c)  check  the  battery  of  specified  equipment  for  the  acid 
level  and  corrosion.     Clean  battery  parts,  if  necessary. 

(d)  remove  and  check  nozzle  strainers  on  fuel  dispensing 
equipment*    Clean  the  strainers,  if  necessary. 

(e)  clean  air  filters,  dust  caps,  spark  plugs,  and  sediment 
bowls  on  specified  equipment.     Replace  item  if  necessary. 

(f)  list  nine  safety  measures  that  should  be  followed  by 
persons  who  work  at  or  near  petroleum  storage  and  dispensing  facilities. 

(3)  Standard,  The  student  aust  perform  or  answer  correctly  at 
least  70  percent  of  performance  tasks  or  written  requirements  specified 
on  the  chackliat  examination. 

b.     Logistical  Requirements • 

(1)  Materials .     Pen,  pencil.  Student  Guides 

(2)  References,    TM  10-1101,  Petroleum  Handling  Squipmant  and 
Operations . 

(3)  Setting.    Clasarocm,  petroleum  training  facility. 

(4)  Allotted  Time.     1  hour.     (NOTE:     The  allotted  time  indicated 
for  each  block  is  not  a  fixed  time  limit.     It  is  a  suggested  time  fraxae 
based  on  past  experiences  that  the  average  student  needs  to  complete  the 
instruction  block.     Since  this  is  a  self-paced  course  of  instruction, 

the  instructor  is  free  to  increase  or  decrease  the  allotted  time  to  each 
student's  particular  need  or  capability.) 

(5)  Equipment ,    Assorted  vehicular  and  petroleum  generating 
equipment,  engine  oil,  gasoline. 

Directions  for  Carr^/ing  Out  Instruction.    Assure  the  stepi.;  below 
are  followed  during  the  instruction  process. 

W  Step  1.  Students  should  read  and  study  QMS  300.719  Hi  and 
material  in  TM  10-1101  pertaining-  to  operational  maintenance  and  safety 
practices  at  a  class  III  supply  point. 


(2)     Step  2,     Have  student  perforin  tasks  required  in  Actions 
a-f  above. 

O)     Step  3.     When  you  are  satisfied  that  the  students  have 
satisfactorily  completed  the  requirements  of  this  instruction  block,  let 
them  proceed  to  instruction  block  C-2. 

:L,     CONDLX:TI>iG  INSTRUCTION  ON  BLOCK  C-2:     OPERATION  OF  THE  50  G?M  PUMP, 
500  GALLON  COLLAPSIBLE  DR'JH,  AMD  rILLI>JG  CANS  AND  DRUMS.     During  chis 
block  of  instruction  the  st-.vdents  will  Learn  the  names  and  functions  of 
engine  components  for  a  50  gallon  punp  assembly.     Operational  procedures 
are  discussed,   including  safety  checks',  grounding  a  pump;  preoperational 
inaintsnance;  assembly  layout;  and  starting,  pumping,  and  shutdown  procedur 

a.  Objective. 

(1)  Condition.    The  student  is  given  a  50  gpm  (gallons  per 
minute)  pump  assembly,  5-gallon  can,  55-sallon  drum,  and  500-gaLLon 
collapsible  drum  and  operational  and  oaintenance  procedures  for  using 
the  unit. 

(2)  Action.    The  student  will  be  able  to-- 

(a)  identify  by  name  and  function  the  engine  controls  and 
components  of  a  50-gpm  pump  assembly. 

(b)  perform  a  preoperational   'maintenance  and  safety  checks 
on  a  50-gpm  petroleum  pimp  unit  to  inclade  completion  of  DA  Form  2404 
(Zquipment  Inspect ion  and  Maintenance  Worksheet) . 

(c)  start,  operate,  and  stop  a  50-gpm  piaap  unit  according 
to  pumping  procedures  described  in  TM  10-llOL. 

(d)  fill  and  defuel  5-gallon  can,  55-sallon  drum,  and 
500-gallon  collapsible  drxaa,  using  a  50-gpm  pump. 

(3)  Standard.  The  student  must  perform  or  answer  correctly  at 
least  70  percent  of  performance  tasks  or  written  ^requirements  specified 
on  checklist  examination. 

b.     Logistical  Requirements. 

(1)  Materials .     Paper,  pencil.  Student  Guide,  and  gasoline. 

(2)  References .  TM  LO-LlOl,  Petrole^um  Handling  Equipment  and 
Operation;  TM  IO-4320-202-L5 ,  Operator,  Organizational,  Direct  Support 
and  General  Support  Maintenance  Manual;  Pumping  Assembly,  50  GPM, 

(3)  Setting.    Classroom,  petroleum  training  facilicy. 


4 

2^0 


230 


(4)  Allocked  Tizie^     L4  hours  .     (See  paragraph  LOb  (4)   for  adj  use  - 
menc  of  t  ime  aliocaenc.) 

(5)  Squipmont, «     30  G?M  puimp  asserabiy,  S-^jaiiou  can,  SO-galion 
druiii,  300-gailon  collapsible  drum. 

c.     Dlrecciuna  for  Carrving_QuC  InbCruccion ,    Make  sure  che  seeps 
bciuw  arc  followed  during  che  inscruction  process. 

(1)  Seep  Students  should  read  and  study  niaceriai  in  TM 
10-1101  and  10-4320-202-15  perraining  to  operation  of  the  50  G?M 
pumping  assembly. 

(2)  Step  2.     Students  should  report  to  the  petroleum  training 
facility  (?TF)  where  they  will  be  given  programed  text  QMS  300.432  PT  and 
othor  pertinent  materials  used  to  perform  the  tasks  outlined  in  chis 
Instruction  block. 

(3)  Step  3.     Students  should  complete  Parr  I  of  QMS  300.432  PT. 

(4)  Ste-D  4.     Sttxdents  should  complete  Part  II  of  QMS  300.432  PT. 

(5)  Step  3,     Students  will  take  a  checklist  examination  based 
on  the  material  covered  in  the  programed  text. 

(6)  Step  6.    When  you  are  satisfied  that  the  students  have 
satisfactorily  completed  ail  requirements  of  this  instruction  block,  let 
them  proceed  to  instruction  block  C-3. 

12.    CONDDCTING  LMSTRIXTTION' ON  BLOCK  C-3:     OFEIUTION  OF  THE  FARE  SYSTEM. 
During  this  block  of  instruction  the  students  will  learn  the  forward 
area  refueling  equipment  (FARE)  used  to  refuel  helicopters  during  combat 
operations.    This  system  is  set  up  in  isolated  or  special  areas  in  which 
conventional  refueling  stations  cannot  operate. 

a .  Objective. 

(1)  Condition.  The  student  is  placed  in  a  PTF  equipped  with  a 
100-OPM  pump  and  hose  assembly  and  forward  area  refueling  equipment  and 
accessories . 

(2)  Action.    The  student  will  be  able  co — 

(a)     set  up  a  FARE  system,  including  positioning  of  drums 
and  proper  hookup  of  coupJ.ings,  fittings,  grounding  rod,  and  jcher 
conponencs . 
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(b)  perfonn  maintenance  checks  before,  during,  and  after 
operating  pump  and  related  hose  assembly. 

(c)  operate  a  two-point  FARE  system  for  refueling  aircraft. 

(3)     Standard.     The  :itudeiiC  rnust  ?erior:n  or  answer   .orractly  at 
least  70  pGrccnc  of  the  pert orinariCe  tasks  or  written  requirements 
specified  on  tne  checklist  axamination . 

b.     Logistical  Requirements* 

(1)  Materials .     Pen,  pencil,  petroleum  products, 

(2)  References ,     TM  5-4320-2^*3-15,  Operator,  Ortjanizational , 
OLrect  and  General  Support,  and  Depot  M-aintenance  Manual;     Pump;   LOO  G?M, 
Portable  Refueling  System;  QMS  300.664  ?T,  Forward  Area  Refueling 
Equipment   (FAiLE)  System. 

(3)  Setting;.     Classroom,  petroleum  training  facility.. 

(^)     Allotted  Time.     4  hours.     (See  paragraph  10b(4)  for  adjustment 
of  time  allotment.) 

(5)     Equipment .     100  GPM  pump  assembly,  SOO-gallon  collapsible 
drums,  5-foot  suction  hose. 

c.     Directions  for  Cary'/ing  Out  Instruction.    Make  sure  the  steps 
below  are  followed  during  the  instruction  process; 

(1)  Step  I,     Students  should  read  and  study  appropriate  material 
in  TM  5-4320-248-15  pertaining  to  the  use  and  operation  of  a  PARE  system. 

(2)  Step  2,     Have  students  read  and  practice  the  lessen  assign- 
-  ment  In         300.664  PT. 

(3)  Step  3.     Have  the  students  do  the  practice  exercise  after 
Lesson  I  in  QMS  300.664  PT. 

(4)  Step  4,    ^.Jhen  you  feel  that  the  students  can  perform 
operator  maintenance  and  operate  the  FARE  system  to  your  satisfaction, 
let  them  take  the  checklist  examination  for  this  block. 

(5)  Step  5 .     If  the  students  pass  the  examination  with  a  score 
of  7  0  or  higher.   Let  them  proceed  to  instruction  block  C-4. 

ii.     CONDUCTDiG  DiSTRUCTION  ON  BLOCK  C-4:     OPERATION  OF  TANK  AND  PUJ^-F 
JNIT.     During  this  block  of  instruction  the  student  will  Learn  the  rriajor 
components  and  operation  of  a  tank  and  pump  unit.     The  method  of  mounting; 
the  tank  and  pump  on  a  5-  or  2  L/2-con  truck  are  illustracod  as  weLL  as 
the  engi.ne  and  fiLcer  :>cparator  system. 
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a.     Ob \ecz ive , 

(1)  Condicion*  The  studenc  is  placed  in  a  PTT  equipped  wlch  tvo 
600-gaiion  canks ,  pump  assenibLy,  a  5-  or  2  L/2-con  cargo  truck,  55-gaLion 
drum,  and  500-galion  collapsible  drum. 

(2)  Action.    The  student  will  be  able  to-- 

(a)  install  a  tank  and  pump  unit  on  a  5-  or  2  1/2-con 

cargo  truck. 

(b)  ^  identify  the  major  components  of  a  cank  ana  pump 
assembly.  i 

(c)  perform  operator  maintenance  checks  before,  during* 
and  after  operation  of  equipment. 

(d)  operate  tank  and  pump  unit  to  fill  and  defuel  a  55*» 
gallon  drum  and  300-galloa  collapsible  drum« 

(3)  Standard.  The  student  must  perform  or  answer  correctly 'at 
Leaat  70  percent  of  performance  tasks  or  written  requirements  specified 
on  che  checklist  examination. 

b.  Lo_&t3tical  Requirements . 

(1)  Materials .    Paper,  pencil.  Student  Guide,  petroleum  products . 

(2)  *^  References.    TM  10-4930-204-15,  Operator's,  Organizational, 
Direct  Support,  General  Support,  and  Depot  Maintenance  Manual:    Tank  and 
Pump  Unit,  Liquid  Dispensing;  for  Truck  Mounting;  QMS  300.596-1  H-1, 
Tank  and  Pump  Unic. 

(3)  Setting;.    Classroom, .  petroleum  training  facility. 

(4)  Allotted  Time.     3  hours.     (See  paragraph  10l)(4)  for  adjust- 
ment of  time  allotment . ) 

(5)  Equipment.  Tank  and  Pump  Unit,  55«-gallon  drum,  500-gallon 
collapsible  dr\mx,  two  600-gallon  canks,  one  5-  or  2  1/2-ton  crucic. 

c.  Directions  for  Carrying  Out  Instruction^    Make  sure  the  steps 
below  are  followed  out  during  che  instruction  process: 

(1)     Seep  I.     Students  should  read  and  study  che  appropriate 
macerial  in  TM  10-4930-204-15  pertaining  co  che  operation  of  che  cank 
and  pump  unic  for  dispensing  liquid  products. 


(2)     Sten  2.     Have  students  read  each  part  of  QMS  300.596-1  H-L 
and  perform  che  five  operacions  required  in  chis  instructional  block. 
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.•  5C5c  3.    Whaa  you  are  sacisiied  :hac  che  scuaencs  have 

satisfactorily  completed  the  requirements  of  this  inscruction  block, 
administer  the  checklist  examination  to  each  student  individually. 

(^)     Seep  If  the  students  achieve  a  passing  score  of  70  or 

higher  on  the  performance  exaiaation,   let  them  proceed  to  instruction 
block  C-5.  ^ 

14.     C0NDUCTI:{G"  IMSTRUCTICN  3LCCK  C-5:     RIGGING  FOR  SXTZR^AL  HELICOPTIR 
AIRLIFT.     There  are  no  self-paced  rnaterials  for  thi's  instructionii  block 
available  for  exportable  purposes  at  the  present  time.     It  is  contemplated 
that  proponency  for  these"' mater iaia  will  be  transferred  from  petroleum 
and  field  services  to  the  airborne  department  in  the  near  future.  Have 
the  students  proceed  to  inatruction  block  C-6. 

13;     CONDUCTING  DISTKUCTIC  ON  BLOCK  C-6:     OPERATION  OF  THE  350-GFM 
.?UKP  AND  r ILTER/SEPAHATOR.     During  this  block  of  instruction,  the  student 
will  liarn  the  operation  of  the  350  G?M  pump  and  filter /separator .  This 
assembly  has  a  portable \capability  and  is  used  by  the  Army  where  a  •  relati7>2  ly 
high  rate  of^pumping  action  is  required  quickly  for  short  periods  of  time. 

a ,     Ob  lect  ive  ♦ 

(1)  Condit ion«    The  student  is  placed  in  a  petroleum  training 
facility  equipped  with  a. 350  G?M  pump",^350  G?K  filter /separator , 
collapsible  storage  tanks,  and  problem  "is  ituaivJ.ons  pertaining  to  adjost- 
menta  and  operations  of  the  equipment. 

(2)  Action.    The  student  will* be  able  to-- 

(a)  identify  the  major  compone:::ts  of  a  350  G?M  pump 

assembly. 

(b)  '    perform  operator  maintenance  aid  safety  checks  on  a 
350  C?M  pump  assembly. 

(c)  operate  the  350  G?M  pump,  including  starting  and 
stopping  the  unit. 

(d)  identify  tlie  major  components  of  a  3^J  G?K  filter/ 

separator . 

(e)  perform  "-«rator  safety  and  maintenance  checks  on  the 
350  G?M  f ilcar/separaror . 

(f)  ^.f race  che  350  G?M  filter/separator  to  include  checking 
and  recording  pres-ui  ^  readings. 


(3)  Standard .  TJie  student  muse  perforni  or  answer  correctly  at 
lea^it  70  percent  of  performance  tasks  or  written  requirements  specified 
on  the  checklist  examination. 

b.  Logistical  Requirements. 

(1)  Materials >     Paper,  pencil,  Student  Guide,  petroleum  products. 

(2)  References  .    TM  5-4320-200-15  ,  Operator's,  Organi^iatioaal , 
Direct  Support,  General  Support,  and  Depot  Maintenance  Manual:  Pump,, 
Centrifugal;  TM  5-4320-218-15 ,  Operator's,  Organizational,  Direct 
Support,  General  Support,  and  Depot  Maintenance  Manual:  Pump, 
Centrifugal,  Petroleum;  350  G?M, 

Setting*    Classroom,  petroleum  training  facility, 

V,  .     Allotted  Time*     10  hours.     (See  paragraph  10b(4)  for 
adjustment  of  time  allotment.) 

(5)    Equipment*    350  GPM  pump,  350-GPM  filter /separator ,  col- 
lapsible storage  tanks. 

c.  Directions  for  Carrying;  Out  Instruction,    Make  sure  the  steps 
below  are  followed  during  the  instruction  process: 

(1)  Step  1,     Students  should  raad  and  study  appropriate  material 
Ir  TM's  5-4320-200-15  and  5-4320-^13-15  pertaining  to  the  350  GPM  pump 
and  filter/separator.  ^ 

(2)  Steo.^-2-^  flave  students  read  and  practice  the  exercises  in 
QMS  300.663  ir-i; 

(3)  Step  3,    Administer  the  checklist  examination  as  soon  as 
the  students  feel  they  iiave  mastered  all  the  steps  in  the  operation  and 
maintenance  of  the  350  GPM  pump  and  filter/separator. 

(4)  Step  4»    When  the  students  have  achieved  cr.e  minimum  paasin>g 
score  required  on  the  performance  examination,  let  them  proceed  to 
instruction  block  C-7. 

16.     CONDUCTDIG  INSTRUCTION  ON  BLOCK  C-7:     POSITION,  LAYOUT,  Mm  OPERATION 
OF  THE  FUEL  SYSTEM  SUPPLY  POINT  (FSS?)  .     During  this  block  of  instruction 
che  students  will  cover  the  identification  and  layout  of  all  component 
parts  of  a  fuel  system  supply  point  (7SS?) ,  including  the  operations  and 
rraintenance  of  the  system, 

a .     Ob lecc  ivq . 
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(1)  Condicion,    The  scudenc  is  placed  in  a  pecroLeuni  craming 
facility  and  provided  a  diagram  'showing  che  Layout  of  all  component  parts 
of  a  fuel  system  supply  point,  to  include  six  10,000-sallon  collapsible 
storage  tanks. 

(2)  Action,    The  student  will  be  able  to-- 

(a)  identify  all  component  elements  of  an  FSS?. 

(b)  set  up  without  error  one  half  of  an  FSS?  that  is  capable 
or  storing  30,000  gallons  of  fuel,  receiving  fuel  from  H131  Cankers  at 

two  points,  unloading  M131  and  M49  cankers  from  separate  points,  dispensing 
fuel  fr.-m  one-inch  nozzles  from  chree  separate  points,  transferring  fuel 
from  tank  Co  tank  within  xhe  system,  and  receiving  and  issuing  fuel  at 
cha  same  timfi. 

(3)  Standard,    A  6-10- student  group  must  construct  one  half  of  a 
FSSP  correctly  without  the  use  of  diag3:.ani3  on  text  material' within  the 
time  frame  specified  for  Che  group. 

b.     Logistical  Requirements. 

(1)    Materials,    Paper,  pencil.  Student  Guide. 

(2j  References .  TM  10-4930-203-13,  Operator,  Oi'ganizat  ional  and 
Direct  Support  Maintenance  Manual;  Fuel  System  Supply  Point;  TM  10-1101, 
Petroleum  Handling  Zquipment  and  Operation. 

(3)  Setting.    Classroom,   petroleum  training  facility. 

(4)  Allotted  Time.  20  hours.  (See  paragraph  10b(4)  for  adjust- 
ment of  time  allotment.) 

(5)  Equipment .  Six  10,000  gallon  collapsible  storage  tanks,  all 
component  parts  of  a  fuel  system  supply  point. 

c.     Directions  for  Carrying  Out  Instruction.    Maka  sure  the  steps 
below  are  followed  during  the  instruction  process: 

(1)  Step  1.    The  students  sjprbuld  read  and  study  QMS  300.666  H-1 
covering  the  FSS?  layout  and  the  opiration  of  the  ?SSP.    Have  Che  students 
use  TM  10-4930-203-13  as  a  refar^nca  source. 

(2)  Step  2.    Have  students  follow  the  steps  and  directions  out- 
lined in  Che  handout  on  the  FSSP  layout  as  they,  walk  through  the  s>s  Cem. 

(3)  SCeo  3.    Assign  6  to  3  students  Co  a  group  and  l,et  them 
practice  construction  of  che  FSSP. 
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(4)  Step  4>    Have  scudencs  follow  che  steps  and  jireccions'  given 
In  che  handout  on  operations  of  the  FSS?,    Let  them  practice  as  they 
•Cudy  operations  requirements. 

(5)  Step  5m    Assign  three  or  oore  students  to  the  practical  exercise 
covering  th«  opieracion  of  the  ?SS?.  * 

(6)  Step  6.    After  students  have  had  sufficient  tisae  to  practice 
steps  3  and  5,  have  aach  assigned  group  complete  the  perforaance  exami- 
cat  1^  on* 

(7)  Step  7 .    When  you  are  satisfied  that  each  group  has  con- 
3tructed  the  ?SSP  correctly,  let  them  proceed  to  Instruction  block  C-a, 

17..  CONDUCTING  INSTairTION  BLOCK  C-8:    TANK  VEHICLS  OPEBATIONS .  During 
this  block  of  instruction  students  will  learn  operatiw»n  and  maintenance 
of  the  M(49A2C  and  M131A5C  tank  vehicles*    These  tank  vehicles  are  used 
by  the  Anay  to  fuel  and  defuel  petroleum  containers  and  aircraft, 

a*    Obi  active. 

(1)  Condition*    The  student  is  placed  in  a  petroleum  training 
facility  and  provided  with  tank  vehicles  W^SAIC  and  M131A5C. 

(2)  Action^    The  student  will  be  able  to — 

(a)  perform  operator  maintenance  on  specified  components 
of  the  M49A2C  and  >a3LA5C  vehicle  before,  during,  and  after  operations 
and  record  any  necessary  action  on  DA  Form  2404  (Zquipcaent  Inspection 
and  Maintenance  Worksheet). 

(b)  Operate  the  auxiliary  pumps  and  record  pressure 
differencial  in  daily  log  book^ 

(c)  Fill  and  defuel  petroleum  containers  and  aircraft  from 
the  M49A2C  tank  vehicle. 

(3)  Standard.  The  student  must  perform  or  answer  correctly  at 
least  70  percent  of  performance  tasks  or  written  requirements  specified 
on  the  checklist  t»xaaination* 

b.     Logistical  Requirements. 

(1)  Materials.     Paper,  pencil,  Student  Guide ,  DA  Form  2404, 
Daily  Log  Sheets,  Micronic  filter  differential  pressure  and  servicing 
equipment. 

(2)  References.    TM  I0-L113  Petrole*^  Tank  Vehicle  Operations. 
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(3)  Seccing;.    Classroom,  pecrolaum  craining  facilicy. 

(4)  Allotted  Time.     20  hours.     (See  paragraph  L0b(4)  for 
adjustment  of  tiae  allotment,) 

(5)  Equipment.    M49A2C  and  M131A4C  tank  vehicles. 

Directions  for  Carrying  Out  Instruction.    Make  sure  the  steps 
below  are  followed  during  the  instruction  process. 

(1)     Step  I.     Students  should  read  and  study  the  appropriate 
material  in  TM  10-1113  pertaining  to  the  use  and  operation  of  tank 
vehicles. 

{2)     Step  2.     Have  students  read  and  study  QMS  300,439  H-L 
(Parts  I  and  II)  and  practice  maintenance  checks  and  refueling 
procedures  on  the  M49A2C  and  M131A5C  tank  vehicles. 

(3)  Step  3.    Have  the  students  take  the  checklist  examinaci 
if  you  feel  they  can  refuel  aircraft,  fill  and  defuel  containers,  and 
pertonn  operator  maintenance  on  the  M49A2C  and  M131A5C  tank  vehicles 
to  your  satisfaction, 

(4)  Step  4,     If  the  students  pass  the  checklist  examination  with 
a  score  of  70  or  higher,  let  them  proceed  to    Annex  D. 
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APPENDIX  A 
Course  Map  -  Annex  C 


ANJIEX  MATERIAL  1 

QMS  300.7 L9H-1 

300.432  PT 

300.664  PT 

300.596-L  H- 

L 

300.663  H-L 

300.666  H-L 

(Part 

I  £.  II) 

300.439  H-L 

(Part 

I  &  II) 

PSS-C-2-PEE 

PSS-C-A  PFS 

PSS-C-6  PFS 

PSS-C-7  PFS 

PSS-C-8  PFS 

PSS-C-9  PFS 

Go  CO  Annex  D, 

Tank  Vehicle 
Operacion 


Position,  Layout,  and 
Operation  or  Che  FSSP 


Operation  of  the  350  GPM 
Pump  and  Filter/Separator 


^Operation  of  the  Tank  and  Pump  Unit 


Operation  of  the  ?A3L  System 


Operation  of  the.  50  GPM  P^jmp,  500  gallon 
Collapsible  Drum,  and  filling  cans  and 
drums 


Introduction  to  Supply  Point  Operations 


Enter  Here 
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AP?E:iDIX  3 
Ins*:ructor  Control  Record 


\ 


Student'^  Name 


Starting  Date^ 


BLOCK 

ACTION 

SUCCESSFULLY  COMPLETED  ; 

REMAiuCS 

C-L 

QMS  300,719  HI 

\ 

C-2 

QMS  300.432  FT 

C-3 

QMS  300.664  PT 

C-4 

QMS  300.596-L  HI 
Checklist  Exam 

C-5 

Optional  Block 

C-6 

QMS  300,663  K-1 
Checklist  Exam 

C-7 

QMS  300,666  H-1 
FSS?  Layout 

C-8 

QMS  300.439  H-1 
Checklist  Exam 
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APPENDIX  C 
REFERENCES  -  ANNEX  C 


FM  21-41 


FM  21-48 


TM  10-500 


Feb  67 


Jun  73 


TM  5-4320-200-15         Nov  68 


TM  5-4320-218-15         Mar  61 


TM  9-2330-274-14         Jun  72 


Jan  72 


TM  10-1113  Jun  69 

TM  10-4320-202-15  May  68 

TM  10-4930-203-13  May  65 

TM  10-4930-204-15  Sep  67 

TM  5-4320-248-15  Oct  67 


Soldiers  Handbook  £or  Defense  Against 
Chemical  and  Biological  Operations  and 
Nuclear  Warfare 

Planning  and  Conducting  Chemical,  Bio- 
logical, Radiological  (CBR)  and  Nuoiear 
Defense  Training 

Operator,  Organizational,  Direct  Support, 
General  Support  and  Depot  Maintenance 
of  Centrifugal  Pusxp 

Operator,  Organizational,  Direct  Support, 
General  Support,  and  Depot  Maintenance  . 
Manual,  350  GFM  Pump 

Operator,  Organizational,  Direct  Support 
and  General  Support  Maintenance  Manual 
for  Sexai trailer  Tank  5000  gal  M131A4C, 
M131A5C 

Airdrop  of  Supplies  and  Equipnent:  General 
InforSfition  for  Rigging  Airdrop  Platforms 

Petroleum  Tank  Vehicle  Operation 

Operator,  Organizational,  Direct  Support 
and  General  Support  Maintenance  Manual 

50  GPM  Pump 

Operator,  Organizational  and  Direct  Support 
Maintenance  Manual  Fuel  System  Supply 
Point 

Operator,  Organizational,  Direct  Support, 
General  Support  and  Depot  Maintenance 
Manual  -  Tank  and  Pump  Unit 

Operator,  Organizational,  Direct  and  General 
Support,  Depot  Maintenance  Manual,  100 
GFM  Pump 
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This  handout  is  actually  a  combination  glossary  of  terms  and  a  list 
of  neld  to  know  informliion;  As  you  go  into  "C"  Annex  and  throughout 
?I     !c^.  of  thi.  rnursP  vou  will  be  working,  with  fuel  and  equipment. 

ese    ef    i t     s'       rufes  should  be  remembered  and  used  in  every  case 
where  they  applj.    Read  this  handout  carefully  and  do  as  directed. 

1  BONDING:    This  term  means  to  apply  a  static  bond  wire  between  two 

or  ™re  pieces  of  equipment.    To  be  effective  both  ends  of  the  bond  wire 
should  be  firmly  attached  to  bare  metal. 

2  GROUNDING:    Grounding  means  to  apply  a  static  bond  wire  between  a 
piece  of  equipment  and  a  metal  rod  driven  into  the  ground     To  be 
effective, the  wire  should  be  firmly  attached  to  bare  metal. 

■>     PTRF  EXTINGUISHER-    In  every  operation  you  will  be  required  to  "Set 
out  tlf  fire's.- ngu?shers.-    ul  f  MOVE  ANY  FIRE  EXTINGUISHER  .  ..e 
extinguishers  are  strategically  placed  throughout  the  PTF.    Your  re 
q-^irement  as  to  fire  extinguishers  is  to  know  at  all  times  where  the 
nearest  fire  extinguisher  is  located. 

NOTE:    You  will  be  required  to  check  certain  items  on  various  P^^ces  of 
equipment  in  before,  during  and  after  operations  maintenance.    Following  . 
are  some  of  these  checks  and  how  you  are  expected  to  make  them. 

4  CHECK  THE  OIL:    This  means  to  physically  inspect  the  dip  stick  or 
remove  the  inspection  plug  to  insure  the  crankcase  ^^^-..^ 
recoirmended  level.    Running  an  engine  that  is  low  on  oil  could  quickly 
cause  serious  damage. 

5  CHECK  THE  GAS:    Normally  gas  tanks  should  be  kept  at  3/4  full.  This 
allows  for  expansion  of  the  fuel  and  also  reduces  accumulation  of 
moisture  due  to  condensation. 

5     CHECK  THE  RADIATOR:    Some  engines  are  water  cooled.    Make  sure  that 
anti-freeze  is  added  before  cold  weather  begins.    Before  opejajing  the 
enq  ne  be  sure  the  coolant  level  is  at  the  proper  level      NEVER  REMOVE 
THE  CAP  WHILE  THE  ENGINE  IS  RUNNING  OR  IMMEDIATELY  AFTER  SHUTTING  IT  OFF. 
These  radiators  are  under  high  pressure  when  operating  and  while  hot. 
If  you  should  open  the  cap  when  the  engine  is  running,you  could  get 
burJed     After  operations,  al low  the  radiator  to  cool  down  before  check- 
ing  it'    Should  you  be  pressed  for  time  and  it  becomes  necessary  to  check 
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the  radiator  while  it  is  still  hot,  place  a  heavy  rag  over  the  cap, 
several  layers  thick.    Remove  the  cap  slowly  and  let  the  pressure 
escape  before  taking  the  cap  completely  off.    CAUTION:    Do  not  use 
this  technique  unless  it  is  absolutely  necessary. 


7.    CflECK  THE  BATTERY:    Most  engines  have  batteries.    When  checking  the 
battery  remove  the  caps  and  insure  the  acid  level  is  even  with  the  fill 
marks  inside.    If  they  are  low,  add  water.    CAUTION:    DO  NOT  OVERFILL. 
Check  the  cables  to  insure  a  tight  fit  on  the  posts  and  that  they  are 
not  frayed.    Remove  any  corrosion  build  up  with  a  soft  wire  brush  then 
rinse  with  water  and  dry  thoroughly  with  a  clean  dry  rag.    BE  EXTRA 
CAREFUL  THAT  THE  HOT  WIRE  DOES  NOT  GET  SHORTED  TO  GROUND.    You  could 
get  seriously  burned  if  you  forget  this. 


8.    CHECK  NOZZLE  STRAINER:    All  nozzles  used  for  dispensing  fuel  are 
equipped  with  a  screen.    To  check  it,  unscrew  the  dispensing  tube  and 
remove  the  screen.    Tap    the  base  gently  to  remove  any  sand  or  dirt 
then  replace  the  screen. 


9.    CHECK  THE  AIR  FILTER:    There  are  two  basic  types  of  carburetor  air 
filters. 

a.  Oil  type:    To  check  the  oil  type  remove  the  pan  and  run  your 
finger  around  the  bottom  to  check  for  dirt  or  sand.    Make  sure  the  oil  is 
full  to  the  FILL  line  jiurked  on  the  pan.    If  the  oil  is  dirty,  pour  it 

in  a  slop  can,  wash  the  pan  in  solvent  and  put  iji  frerh  oil. 

b.  Cartridge  type:    The  cartridge  type  filters  are  equipped  with  a 
vacuum  actuated  indicator.    If  while  the  engine  is  operating  the  indi- 
cator shows  REDj  press  the  reset  button.    If  it  shows  RED  again,  stop 
the  engine.    Remove  the  .cartridge  and  with  an  air  gun^blow  air  backwards 
thrj  the  filter.    This  should  clean  it.    If  after  cleaning  and  replacing 
the  filter  in  the  engine,  the  indicator  shows  RED  again. then  replace  the 
filter  with  a  new  one. 


10.    DUST  CAPS  AND  PLUGS:    All  quick  couple  hoses  and  fittings  are 
equipped  with  dust  plugs  and  caps.    Never  lay  these  in  the  dirt  when 
removing  them.    They  are  to  be  used  to  keep  dust  and  dirt  out  of  the 
hoses  and  fittings  and  special  effort  should  be  used  to  keep  them  clean 
at  all  times. 


n.    SEDIMENT  BOWLS:    Almost  all  engines  have  a  glass  sediment  bowl  in 
the  gas  line  between  the  gas  tank  and  carburetor.    This  should  be 
visually  checked  daily  for  water  or  dirt.    If  dirt  and  water  are  found; 


make  sure  the  gas  is  turned  off  before  removing  the  bowl  and  cleaning  it 
I^th  a  soft  lint-free  rag.    The  bowl  support  should  only  be  finger  tight. 
The  needle  valve  should  be  opened  and  closed  gently  with  your  fingers. 
They  are  easily  broken  if  turned  too  tight. 

12     SPILLS:    Occasionally  there  may  occur  a  small  spill  of  fuel.    I  ■" 
this  happens,cease  operations  and  clean  it  up  immediately.    Use  rags  to 
wipe  off  equ  pment  and  spread  fresh  sand  over  the  spi  Is  on  the  ground. 
^iJany  spill  over  two  gallons,  notify  an  instructor  immediately  for 
instructions.    In  almost  every,  case  where  spills  occur,  it  is  because 
lomeone  used  a  sloppy  technique  or  didn't  follow  ^"f ^;;ctions .    Use  of 
drip  pans  and  common  sense  will  eliminate  99%  of  all  spills. 

13.  CLEAN  UP:  You  are  responsible  for  leaving  any  area  you  use  in  clean 
and  orderly  fashion. 

•-^ 

14     FILMS:    There  are  TV  films  for  almost  every  block  of  instruction. 
Always  check  with  the  control  desk  each  time  you  get  :  new  block  of 
instruction  and  see  any  films  applicable  to  that  bloc^. 


SAFETY 


The  following  are  some  general  safety  practices  which  should  be 
adhered  to  az  all  times. 

1.  SMOKING:    Smoking  can  be  hazardous  to  your  health.    Nowhere  is  this  y 
more  true  than  when  working  with  petroleum  products.    A  spark  or  flame. 
couIq  ignite  a  devastating  explosion  and/or  a  big  fire  instantly.  DO 

NOT  SMOKE  OR  ALLOW  ANYONE  ELSE  TO  SMOKE  ANYWHERE  IN  THE  PTF  EXCEPT  THOSE 
AREAS  CLEARLY  MARKED  "SMOKING  AREA." 

2.  HAZARDOUS  NOISE  ^R^A:J   Some  areas  in  the  PTF  are  clearly  marked  as 
"Hazardous  Noise  Area."  /wear  your  protective  ear  plugs  anytime  you  are 
in  these  areas-  / 


3.  HARD  HAT  AREA:    ^me  areas,  in  the  PTF  are  marked  "Hard  Hat  Area." 
If  you  are  going  to  Work  in  any  of  these  areas,  go  to  the  supply  room 
and  sign  for  a  protective  helmet  and  wear  it  at  all  ti.KJS  in  the  desig- 
nated areas  .^^liiWi_^in  the  helmet  bfefore  leaving  the  PTF. 

4.  HORSE-PLAY:    Horse-play  of  any  kind  is  expressly  forbidden  at  all 
times. 

5.  RUNNING:    Running  in  the  PTF  is  forbidden  at  all  times  except  1n 
extreme  emergency. 


6.  '   FOOD  AND  DRINK:    Food  and  drink  are  to  be  consumed  in  the  authorized 
break  areas  only.    If  you  have  been  working  with  fuel  be  sjre  to  wash 
your  hands  before  drinking  or  eating.    Small  amounts  of  fuel  taken  In- 
ternally could  cause  diarrhea.    Be  sure  to:put  waste  in  the  proper 
receptacles. 

7.  SLEEPING:    Sleeping  is  not  permitted  in  any  area  of  the  PTF  or  ' 
classroom  at  any  time. 

8.  ACCIDENTS:    In  any  case  of  accident  to  yourself  or  someone  else  to 
"include  getting  fuel  on  yourself,  NOTIFY  AN  INSTRUCTOR  IMMEDIATELY. 


9.    BUDDY  SYSTEM:    Never  work  on  a  piece  of  equipment  by  yourself.  Always 
check  with  an  instructor  before  starting  any  engine  and  before  entering 
or  leaving  a  training  area. 
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OPERATION  OF  50  GPM  PUMP 


PROPONENT  DEPARTMENT:   >Petroleuni  and  Field  Servides 

MAY  1976 


INTRODUCTION: 

One  of  the  most  popular  and  most  used  petroleum  pumps  in  the  Army  is  the 
50  gai;  n  per  minutes  (GPM)  pump.     It  is  light-weight,  portable  and  very 
dependable.     This  pump  is  the  first  of  many  types  and  modelr,  of  pumps 
you  will  work  with  and  learn  about  in  this  course  so  learn  it  well  I 

OBJECTIVE : 

The  student  will  be  able  to: 

1.  Perform  operator's  maintenance  on  the  50  GPM  pump. 

2.  Set  up  and  operate  the  pump  to  fill  5  gallon  cans  and  55  and  500 
gallon  drums  and  vehicles. 

INSTRUCTION  TO  STUDENTS: 

Read  this  lesson  carefully  ai*d  follow  all  the  inst  'uctions  given.     If  at 
any  time  there  is  something  you  want  to  ^ook  at  or  study  more  closely, 
stop  and  do  so.     At  the  completion  of  this  lesson  you  will  be  tested  on 
the  maintenance,  operation  and  safety  procedures  contained  in  it. 

GOOD  luck: 
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PART  I 

NAME      FUNCTION  OF  KEY  COMPONENTS 

This  is  part  one  of  the  lesson  on  operation  of  the  50  GPM  pump.  This 
program  deals  with  the  names  and  functions  of  the  engine  controls  and  com- 
ponent equipment  of  the  30  GPM  pumping  assembly.     At  the  end  of  this 
program  when  given  a  50  GPM  pumping  assembly  and  component  equipment,  you 
will  be  able  to  identify  by  name  and  function  7  of  any  10  of  the  engine 
controls  and  component  equipment  indicated  by  an  instructor. 

Let's  get  started!     Lift  the  pump  out  of  the  carrying  case.  It's 
heavy  -  so  get  someone  to  help  you  I  Place  the  pump  on  level  grour i . 

Notice  that  the  pump  is  made  up  of  three  (3)  major  parts.     There  is 
a  pump'  and  engine  joined  together  on  an  oval  base. 

The  pump  and  engine  are  close  -  coupled  together.     An  extension  of  the 
engine  crankshaft  drives  the  pump. 

On  the  end  of  the  crankshaft  and  inside  the  pump   housing  is  a  device 
called  the  impeller.     Product  enters  the  pump  through  the  suction  port  and 
is  pushed  out  of  the  discharge  ports  by  the  impeller.    You  can  get  a  good 
view  of  the  impeller  on  the  cutaway  model  of  the  pump. 

Looking  at  the  pump  you  see  four  parts.     T\,e  lowest  port  is  the 
suction  port.     Can  you  find  this  feature?     It  points  straight  out  from  the 
fjump.     Product  enters  the  pump  through  this  port.     Next,  find  the  two  dis- 
charge ports  located 'above  the  suction  port.     They  point  off  to  the  sides. 
Product  leaves  the  pump  through  these  ports. 


At  the  veiy  top  of  the  pump  and  pointing  straight  up  is  the  priming 
poit.     lou  sho'ii  ,  remove  Che  plug  and  look  into  che  port  just  before 
operation  to  be  sure  that  the  pump  body  is  full  of  product.     WARNING  - 
Never  open  the  piim''  ^  port  when  the  pump  is  running  I 

Look  underneath  the  pump  for  the  drain  plug.     This  plug  is  opened 
when  it  is  necessary        remove  water  or  other  sediment  from  the  puiup  body » 

Position  yourself  on  the  engine  side  of  the  assembly,  find  the  gas 
tank  -  it's  located  at  the  top  right  hand  side  of  the  engine.     Just  below 
the  gas  tank  you  can  see  the  fuel  sediment  bowl.     This  is  a  -^.evice  which 
filters  sediment  (dirt)   from  the  fuel.     Mounted  alongside  the  sediment 
DQwl  is  the  fuel  shutoff  valve.     Do  you  see  it?     This  valve  opens  and 
closes  the  fuel  line  from  the  gas  tank  to  the  sediment  bowl  and  carburator 
Find  the  oil  dipstick  on  the  right  side  of  the  engine.     Remove  it  and 
take  a  look  at  it  -  the  dipstick  indicates  the  level  of  oil  in  the  engine 
crankcase. 

Next,  staying  on  the  right  side,  fina  the  speed  control  lever.  It's 
a  lever  resting  on      notched  surface.     It's  above  the  dipstick  and  behind 

the  fuel  sediment  bowl.     Did  you  ^"'nd  it?  The  speed  control  levex 

controls  the  eugine  speed  and  is  operated  manually. 

Move  over  to  the  left  side  of  the  engines.     See  'he  muffler?  Next, 
find  the  oil  bath  air  cleaner.     It's  a  cup- like  basket  held  in  place    y  a 
bail  wire.     Do  you  see  it?     Carefully  move  the  bail  wire  and  take  the  oil 
bath  air  cleaner  off.     Inside  the  cup  should  see  a  small  amount  of  oil. 
The  oi'  bath  air  cleaner  filters  air  in  the  engine. 
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Follow  the  line  of  the  oil  bath  air  cleaner.  At  the  top  you  will 
find  the  choke  control  lever .  Do  you  see  it?  This  lever  controls  air 
supply  to  the  engine. 

Behind  the  oil  bath  air  cleaner  the  magneto  assembly  is  located  in  a 
boxlike  structure.     On  the  bottom  of  the  magneto  is  the  magneto  ignition 
switch .     This  switch  must  be  pulled  out  for  the  engine  to  run.  Pushing 
this  switch  in_  stops  the  engine. 

Go  to  the  foot  of  the  engine.     The  pulley  starter  wheel  is  at  the 
foot  of  the  engine.     The  starter  rope  is  wound  clockwise  around  the  wheel 
and  pulled  sharply  to  start  the  engine. 

Let's  discuss  the  equipment  supplied  with  the  50  GPM  pumping  assembly. 
A  metal  carrying  case  is  provided  with  the  assembly.     You  lifted  the  pump 
from  the  inner  compartment  of  this  case.     Now  take  the  other  pieces  of 
equipment  from  the  outer  compartmeTit  of  the  carrying  case  and  place  them 
neatly  on  the  ground. 

The  assembly  is  provided  with  the  following  pieces  of  equipment: 
suction  hose  and  discharge  hose,  suction  stub,  ground  rod  and  cable  and 
discharge  nozzles. 

Look  at  the  sections  of  hose.     The  suction  hose  is  1  1/2  inch  wire 
reinforced  and  noncollapsible .     It*s  hard  and  will  not  collapse  when  you 
press  it.     There  are  two  25  foot  sections  of  this  hose.     Each  section  has 
a  male  coupling  at  one  end  and  a  female  coupling  at  the  other. 
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The  discharge  hose  is  soft  to  the  touch.  It  is  1  1/2  inch  collap- 
sible hose  and  there  are  two  50  foot  sections.  Each  section  has  a  male 
and  female  coupling. 

Next,  find  the  ground  rod  and  cable  provided  with  the  50  GPM  pumping 
assembly.     These  items  are  valuable  safety  features  and  must  be  used 
during  operations.     You  will  see  more  of  these  items  when  we  set  up  the 
assembly  for  operation. 

The  suction  stub  is  a  long  tube  like  device.     Inspect  this  item. 
The  suction  stub  is  used  when  sucking  fuel  out  of  containers  such  as 
55  gallon  drums. 

Two  discharge  nozzles  are  in  brackets  on  the  inside  of  the  carrying 
case  lid.     These  nozzles  are  similar  to  nozzles  used  at  gas  stations  - 
however,  the  nozzles,  with  the  50  GPM  assembly  are  the  non-locking  type. 

You  have  now  completed  part  one  of  the  lesson  on  the  50  GPM  pump. 
Review  it  until  you  know  all  the  information  contained  then  contact  an 
instructor  for  further  instructions. 
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PART  II 
OPERATION  OF  50  GPM  PUMP 
This  program  is  part  two  of  the  lesson  on  the  50  GPM  pump.  This 
program  describes  correct  procedures  for  layout,  operator's  maintenance 
and  operation  of  the  50  GPM  assembly.    At  the  end  of  this  program  when 
given  a  50  GPM  pump  with  hose  and  fitting  kit,  and  a  source  of  supply  you 
will  be  able  to  start,  operate  and  stop  the  50  GPM  pump;  follow  all  safety 
procedures,  and  fill  and  defuel  5  gallon  cans,  55  gallon  drums  and  500 
gallon  drums.     Sounds  like  a  lot  -  But  you  can  do  it  -  You'll  probably 
have  fun. 

The  program  teaches  operation  of  the  pump  in  the  following  sequence; 
procedures  for  a  safety  check,  procedures  for  grounding  the  pump,  before 
operational  maintenance,  procedures  for  lay-out  of  the  assembly,  correct 
starting  procedures,  pumping  procedures,  and  correct  shutdown  of  the 
assembly . 

Before  we  begin  to  conduct  our  pumping  operation^  remember  that  you 
must  have  proper  authorization  to  conduct  any  operation.     So  -  be  sure 
you  have  a  DA  Form  2404  with  you  (attached  to  this  program) .    You  com- 
plete this  form  as  you  move  through  the  operation.     If  you  don't  have  a 
DA  Form  2404^ STOP  and  see  an  instructor. 

Ready  to  go?    Let's  start  with  safety.    There  are  three  (3)  major 
safety  precautions  to  observe  when  operating  the  50  GPM  pump.     First,  you 
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must  have  a  CO2  type  fire  extinguisher  in  the  work  area.     Second,  signs 
which  read  ''No  Smoking  Within  50  Feet"  mui>i:  be  posted  in  the  area.  Third, 
the  pump  assembly  must  be  grounded  using  the  ground  rod  and  wire. 

You  ground  the  assembly  by  driving  the  ground  rod  36  inches  into 
r.he  ground,  then  clipping  the  wire  to  the  ground  rod  and  base  of  the 
assembly.     Be  sure  both  ends  are  clipped  to  bare  metal. 

Stop  now  and  ground  the  "30"  you ^ re -working  on.    You'll  find  a  hammer 
to  use  in  one  of  the  tool  boxes.     Starve  the  program  again  when  you  have 
finished. 

How  did  you  do?     REMEMBER  -  grounding  the  pump  is  a  must  do  action. 
It  is  both  a  safety  precaution  and  the  first  step  in  setting  up  the 
equipment  for  operation! I 

.        You  perform  BEFORE  OPERATIONAL  MAINTENANCE  after  grounding  the  pump. 
The  following  8  services  must  be  conducted: 

(1)  Check  the  discharge  nozzles  -  look  for  tight  connections  and 
proper  valve  operation.     Also  check  the  screen  inside  to  see  if  it  has 
picked  up  any  contamination.     If  you  see  bits  of  rubber,  your  hoses  might 
be  falling  apart  and  need  to  be  replaced.  ^ 

(2)  Check  the  discharge  hoses  -  look  for  leaks,  cuts,  collapsed 
walls  and  gaskets  in  the  quick  connectors. 

(3)  Check  the  oil  level  -  look  at  the  dipstick,  add  oil  as  required. 

(4)  Check  the  fuel  sediment  bowl  -  tighten  if  it  leaks  and  clean 
if  it  is  dirty. 

(5)  Check  the  fuel  tank  -  add  fuel  as  required.     Do  not  fill  the 
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tank  more  than  75%  full  to  allow  for  expansion  of  the  fuel  in  hot 
weather . 

(6)  Check  the  oil  bath  air  cleaner  -  cneck  to  see  that  the  oil  is 
clean.  Stick'  your  finger  dowr.  into  the  cup  and  see  if  you  can  feel  any 
grit  or  dirt.     If  so,  empty,  clean  and  refill  the  cup. 

(7)  Check  the  starter  rope  -  the  rope  should  not  be  frayed  or 
damaged . 

(8)  Check  the  suction  hose  •  check  for  leaks,  cuts,  collapsed 
walls  and  gaskets  in  quick  connectors.     Be  sure  connections  are  tight. 

Use  the  checklist  as  s  guide  and  pull  before  operational  maintenance 
on  your  pump.  DO  IT  NOW: 

Once  you  have  performed  BEFORE  OPERATIONAL  MAINTENAInICE  you  are  ready 
CO  set  up  the  assembly. 

OPERATION  //I 

Follow  this  procedure  fcr  filling  5  gallon  cans  or  55  gallon  druics . 

(1)  Check  qui::k  connectors  (female)  for  good  gaskets. 

NOTE:     These  hoses  have  dust  caps  and  dust  plugs  on  them  to  keep  dirr 
and  contamination  out.     When  you  remove  these  caps  and  plugs  so  you  can 
hook  up  the  hoses,  don't  drag  the  hoses  in  the  dirt.     Try  to  keep  con^ 
tamination  out  of  the  hoses. 

(2)  Connect  the  suction  hose  from  the  supply  source  (with  elbow 
coupler  valve)   to  the  suction  port  of  the  pump  assembly. 

(3)  Connect  the  discharge  hoses  to  the  discharge  port  of  the  pump. 

(4)  Connect  the  nozzles  to  the  discharge  hoses. 


15 


STOP  now  and  set  up  the  50  GPM  pump  for  this  operation.     Have  an 
instructor  check  your  work  when  you're  finished,  when  he  gives  you  the 
go-ahead,  start  on  the  program  again. 

Are  you  set-up?    Good!     Now  you  can  prime  the  pump,  start  it,  and 
transfer  fuel. 

To  prime  the  pump  open  the  elbow  coupler  valve  at  the  source  of 
supply  so  product  will  flood  the  pump  body. 

STARTING  PROCEDURES 
To  start  the  pump  do  the  following:    close  the  choke,  open  the  fuel 
shut  off  valve,  open  the  speed  control  lever  about  1/2  way,  pull  the 
maeneto  switch  down,  and  wrap  the  starter  rope  around  the  pully  wheel 
and  give  it  a  snarp  pull!     If  the  engine  doesn't  start  the  first  time  - 
just  repeat  the  steps  with  nhe  choke  open  half  way.     After  the  engine 
starts,  let  it  warm  up  3  to  5  minutes  before  beginning  to  pump'. 

Now  you  try  it!     Be  sure  you  have  an  instructor  with  you  for  this 
activity.     Start  on  the  program  when  you're  finished. 

In  an  actual  operation,  you  would  begin  to  move  product  after  the 
pump  has  been  wanned  up.     This  is  done  in- two  steps.     First  -  you  bleed 
off  any  air  in  the  hoses;  secondly  -  you  carry  out  your  pumping  order. 
Bleeding  off  the  air  in  the  hoses  is  very  simple.     While  the  engine  is 
wanning  up  -  hold  the  nozzles  over  a  drip  pan.     Open  the  nozzles  a  little 
by  squeezing  the  handle.     When  fuel  begins  to  appear  all  air  has  been 
removed  from  the  hoses  and  the  equipment  is  ready.     All  you  do  is  increase 
the  engine  speed  and  perform  the  required  operation. 
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Mot^  fin   5        Ion  containers  and  55  gallon  containers    hy  inserting? 
the  nozzle  into  the  opening,  and  fill  the  containers  with  the  nozzle  touch- 
ing the  metal  at  all  times.     This  prevents  build  up  of  static  electricity. 
Five  gallon  cans  should  be  filled  to  1/4  inches  below  bottom  of  threads 
and  55  gallon  drums  shouj.d  be  filled  to  1  1/2  -  2  inches  of  the  top. 

Dur?lng  operations,  check  for  any  leaks  or  unusual  noises.    This  is 
called  during  operations  maintenance. 

After  you  have  completed  the  pumping  operation  its  time  to  shut 
down  the  pump.     Decrease  the  engine  speed  and  shut  off  fuel  source  then 
idle  the  engine  for  3  minutes  to  cool  it  down,  push  up  on  the  magneto 
ignition  switch  and  close  the  fuel  shut  off  valve. 

OPERATION  2 

Follow  this  procedure  for  defueling  55  gallon  drums  using  the  drum  suction 
stub. 

To  prevent  spills  and  keep  you  from  having  to  go  back  to  the  company 
to  change  clothes  you  better  follow  these  procedures  TO  THE  LETTER I  I 

1.  Hold  the  discharge  nozzle  over  a  drip  pan  then  open  the  nozzle^ 
to  allow  the  fuel  in  the  discharge  hose  to  drain  out.     After  fuel  has 
stopped  flowing: 

2.  Replace  the  nozzle  with  an  elbow  coupler  valve. 

3.  Remove  the  elbow  coupler  valve  from  the  500  gallor^  collapsible 
drum  and  place  over  a  drip  pan  then  open  the  valve  to  drain  the  suction 
hose. 

4.  Replace  the  elbow  coupler  valve  with  a  drum  suction  stub. 
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5.  Pull  the  hose  around  and  insert  the  drum  suction  stub  into  the 
opening  in  the  55  gallon  drum. 

6.  Pull  the  other  hose  around  and  hold  the  elbow  coupler  valve  over 
the  500  gallon  collapsible  drum.    Make  sure  the  elbow  coupler  valve  is 
closed . 

7.  Start  the  pump  and  idle  it  for  3  to  5  minutes  (if  cold). 

8.  Open  the  elbow  coupler  valve  slightly  while  holding  it  over  a 
drip  pdn.    When  fuel  starts  coming  out  of  the  valve  close  it  and  hook  it 
up  to  the  500  gallon  collapsible  drum. 

9.  Open  the  elbow  coupler  valve  all  the  way. 

10.  Throttle  the  pxmp  up  to  operating  speed. 

11.  Look  doun  into  the  55  gallon  drum»  the  fuel  level  in  the  55 
gallon  drum  should  be  going  down  because  the  pump  is  sucking  it  out 
through  the  drum  suction  stxib  and  pumping  it  into  the  500  gallon  drum. 

12.  When  the  fuel  gets  near  the  bottom  of  the  55  gallon  drum  tilt 
the  drum  over  so  that  the  suction  stub  can  suck  as  much  fuel  out  of  the 
drum  as  possible. 

13.  When  the  drum  is  empty  idle  the  pump  down,  remove;  the  suction 
stub  from  the  empty  drum  and  place  in  a  drip  pan. 

14.  Close  the  elbow  coupler  valve  on  the  500"'gallon  collapsible 
drum. 

15.  After  pump  has  cooled  down  at  idle  for  3  to  5  minutes  shut  the 
pump  off.  V 
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The  following  procedures  are  to  be  followed  to  drain  the  system. 
Don't  skip  any  steps  or  you'll  flood  the  area  and  yourself  v/ich  fuel. 

1.  With  the  drum  suction  stub  in  the  drip  pan  go  to  the  pump  and 
raise  the  suction  hose  as  high  as  you  can.     Then  walk  tow;irci  th-  sucrion 
stub  holding  the  hose  as  high  as  possible. 

NOTE:    Do  this  twice  or  until  you  don't  see  any  more  fuel  coming  out  of 
the  suction  stub. 

2.  Make  sure  the  elbow  coupler  valve  on  the  500  gallon  collapsible 
drum  is  closed  then  disconnect  ir  from  the  dr\im  and  place  it  over  a  drip 
pan.     Open  the  elbow  coupler  valve  at  this  time  to  allow  fuel  to  drain 
into  the  drip  pan. 

3.  Follow  the  hose  walking  procedure  used  on  the  suction  hose,  above. 

4.  Disconnect  the  suction  hose  at  the  pump  and  replace  dust  cap 

or- plug  on  the  pump  suction  port.  Then  walk  the  hose  to  the  drip  pan  one 
more  time. 

5.  Do  the  same  to  the  discharge  hose. 

6.  Remove  the  suction  stub  and  elbow  coupler  valves  from  the  hoses 
and  perform  after  operators  maintenance. 
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OPERATION  ?/3 

Follow  this  procedure  for  filling  500  gallon  collapsible  drums. 

1.  Follow  hook-up  procedures  in  Operation  //I. 

2.  Put  an  elbow  coupler  valve  on  the  end  of  the  discharge  hose 
(instead  of  the  nozzle  use  an  elbow  coupler  valve) . 

3.  Follow  the  starting  procedures  outlined  in  Operation  #1. 

4.  After  the  pump  has  warmed  up,  hold  the  (discharge)  elbow 
coupler  valve  over  p  drip  pan  and  open  it  slightly  (turn  handle  to  the 
left).     When  fuel  appears,  close  the  valve.     You  have  just  bled  all  the 
air  out  of  the  system.     Connect  the  elbow  coupler  valve  to  bhe  receiving 
500  gallon  collapsible  drum  and  open  the  valve  all  the  way. 

5.  Bring  the  pump  uo  to  operating  speed  and  keep  an  eye  on  the 
recv.iving  500  gallon  drum.    When  it  fills  up  it  appears  smooth  and 
wrinkle  free; 

6.  Idle  pump  down  and  close  discharge  elbow  coupler  valve.  Then 
close  sucti-dn  elbow  coupler  valve. 

If  you  have  to  pack  the  assembly  away  -  the  hoses  must  be  drained  ' 
of  fuel.     Use  the  following  procedures; 

1.  Disconnect  discharge  elbow  coupler  valve  from  receiving ' drum  and 
hold  over  drip  pan.    Then  open  the  valve.    If  you  have  a  nozzl«i  instead 
of  an  elbow  coupler  valve  on  your  discharge  hose,  hold  the  nozzle  over  a 
drip  pan  and  squeeze  it  open. 

2.  Raise  discharge  hose  at  the  pump  as  high  as  you  can.     Wallc^  toward 
the  drip  pan  holding  the  hose  as  high  as  possible. 

NOT.E:  Do  this  twice  or  until  you  don't  see  anymore  fuel  coming  out  ^of  the 
elbow  coupler  valve.  ' 
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3.    Disconnect  the  suction  elbow  coupler  valve  from  the  fuel  source 
and  hold  over  a  drip  pan.     The  open  the  valve- 

A.    Follow  the  '*hose  walking"  procedure  you  just  used  on  the  dis- 
charge hose. 

5.  Disconnect  the  suction  hose  at  the  pump  and  replace  dust  cap 
or  plug  on  pump  suction  port.  Then  walk  the  hose  to  the  drip  pan  one 
more  time: 

6.  Disconnect  the  discharge  hose  from  the  pump  and  replace  dust 
cap  or  plug  on  the  discharge  port.    Then  walk  the  hose  to  the  drip  pan 
one  more  time. 

7.  Remove  elbow  coupler  valves  from  the  suction  and  discharge 
hoses. 

Once  you  stop  the  engine  after  your  final  operation,,  check  all 
operational  features  as  you  did  before  operations  -  This  is  called. 

mr 

after  opera tfional  maintenance. 

You  must  complete  entries  on  DA  Form  2A0A, 

'After  the  hoses  are  drained ,^pack  up  the  assembly  in  the  carrying 
case. 

This  is  the  end  of  part  two.    Make  sure  you  know  all  the  operations 
and  information  outlined  in  Part  1  and  2.    When  you  feel  /ou  do  -  contact 
an  instructor  and  get  ready  to  take  the  exani  .  GOOD  LUCK I  I 
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QMS  300.664  FT 

FORWARD  AREA  REFUELING  EQUIPMENT  SYSTEM  (FARE) 


INTRODUCTJON 

The  FARE  system  Is  primarily  a  system  designed  to  be  used  to  rapidly  refuel 
helicooters  during  combat  ooerations  and  when  in  isolated  areas  and  other 
means  of  refueling  are  not  available.    This  lesson  will  teach  you  how. to 
correctly  set-up,  oerform  operators  maintenemce,  and  operate  the  FARE 
system. 


OBJECTIVES 

As  a  result  of  this  instruction,  when  provided  with  a  ICQ  GPM  pump  and  hose 
assembly,  forward  area  refueling  ecjuipment  and  with  a  source  of  supply,  the 
student  will  be  able  to:  v^-- 

1 .  Set-uD  the  FARE  system. 

2.  Perform  operators  maintenance  check  on  pump  and  hose  assembly. 

3.  Operate  the  FARE  system  in  a;1rcraft  refueling  operations. 


LESSON  I  -  Layout  and  Set-Up  of  the  FARE  System 

This  Dortion  of  the  Program  will  teach  you  how  to  set-up  the  FARE  system. 
Read  the  lesson  carefully,  refer  to  Figure  1  in  the  text  and  practice  the 
orocedures.    You  have  been  provided  the  necessary  equipment  and  fuel  supply 
course  that  you  need  for  this  objective.    Read  the  lesson  and  follow  the 
instructions,  if  you  have  trouble  with  the  material,  ask  your  instructor 
for  help.    Figure  1  of  this  text  is  a  typical  layout  of  the  FARE  system. 
You  will  have  to  refer  to  this  picture  when  doing  the  first  part  of  this 
lesson . 

Do  the  fol lowing: 

1.  Place  500  gallon  collapsible  drums  in  position. 

2.  Connect  elbow  coupler  to  each  drum  (see  Figure  1  adapter  valve). 

3.  Connect  1  section  of  5  foot  suction  hose  to  each  elbow  coupler  valve 
(see  figure  1  ) 

4.  Connect  butterfly  valve  and  1  section  of  5  foot  suction  hose  together. 

PROPONENT  DEPARTMENT:    Petri  &  Fid  Svcs 
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5.  Connect  2  Inch  Tee  "T"  fitting  wUh  butterfly  valve  (see  Figure  1). 

6.  Connect  5  foot  sections  of  suction  hose  from  "T"  fitting  to  100  3PM 
P' mp  suction  port. 

NOTE  TO  STUDENT:    Remember  suction  port  of  the  100  GPM  oump  is  a  2  inch 
female  coupling.    See  Figure  1-2  (pump-inlet). 

7.  Connect  5  foot  section  of  suction  hose  from  pump  to  inlet  port  of 
100  GPM  filter  separator. 

NOTE  TO  STUDENT:  Discharge  port  of  100  GPM  pump  1s  a  2  inch  male  coupling 
and  the  filter  separator/inlet  is  a  female. 

8.  Connect  a  50  foot  section  of  hose  from  filter  separator  to  Wye 
"Y"  f.itting  (See  'ig  1)  on  discharge  side      filter  separator. 

9     Connect  two  (2)  50  foot  discharge  hoses  from  each  port  of  the  "Y" 
fitting,  so  that  it  will  extend  each  hose  at  least  100  feet  between  the 
equipment  and  the  aircraft. 

10.  Connect  a  nozzle  to  each  end  of  the  50  foot  discharge  hose  and  ground 
nozzle  using  the  standard  grounding  rods  and  cables  provided  with  the 
system  equipment. 

11.  Ground  pump  and  filter  sei;arator  using  cables  and  one  (1)  ground  rod 
(See  Figure  1 ). 

12.  Remove  fire  extinguisher  from  bracket  and  place  it  where  it  can  be 
easily  reached  in  case  of  fire. 

Read  these  procedures  carefully  and  practice  doing  them.    When  you  are^ 
satisfied  turn  the  page  and  do  practice  exercise. 
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PRACTICE  EXERCISE 


1.  How  can  you  determine  the  discharge  port  of  the  TOO  6PM  pump  from 
the  suction  port  of  t^e  Pump? 

2.  The  Wye  "Y"  fitting  placed  on  what  side  of  the  fiUar  SMsrator? 
£jction  or  discharge. 

3.  How  many  standard  grounding  rods  are  needed  to  ground  the  TOO  6PM 
pump  ana  the  TOO  GPM  filter  seoarator? 

4.  Why  is  it  necessary  to  connect  two  (2)  50  foot  discharge  hoses  to 
each  port  of  the  Wye  "Y"  fitting? 


Check  your  answers  in  discussion  1.    I*^  you  answered  all  the  questions 
correctly^ go  on  co  the  next  lesson.    If  you  did  not  answer  all  of  the 
questions  correctly  gc  back  to  the  beginning  of  lesson  1  and  practice  the 
nrccedures.    Then  ao  to  lesson  2, 


NOTE  TO  STUDENT:  Turn  the  page,  you  will  find  the  answers  to  the  pact ice 
exercise. 
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Discussion  -  Exercise 

1.  The  discharge  port  of  the  TOO  GPM  pump  is  a  2  inch  MALE  coupling,  and 
the  suction  port  is  a  2  inch  FEMALE  coupling. 

2.  The  "Y"  fitting  is  placed  on  the  discharge  side  of  the  filter  separator 
on  the  end  of  a  5  foot  sectic    of  suction  hose. 

3.  Only  one  (1)  grounding  ro.         sed  to  ground  the  TOO  GPM  pump  and 
the  TOO  GPM  filter  separator,  ground  cables  are  connected  to  each  piece 
of  equioment  and  connected  to  the  ground  rod  (see  Figure  1). 

4.  Connect  two  (2)  50  foot  discharge  hoses  to  the  "Y"  assembly  so  that  it 
win  give  at  least  100  feet  between  the  equipment  and  the  aircraft. 
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LESSON  n  -  Operator's  Matntenance 

Now  that  you  know  how  to  correctly  set  up  the  FARE  system  for  operation 
this  lesson  wm  teach  you  the  before,  during  and  after  operator's 
maintenance  checks.    Read  the  lesson  carefully  and  practice  the  methods 
until  you  can  perform  the  three  types  of  maintenance.    If  you  have 
trouble  with  the  study  material  ask  your  instructor  for  help. 

Before  Operators  Maintenance  Checks. 

1,  Check  fuel  In  fuel  tank,  tank  should  be  at  least  3/4  full  before 
beginning  of  operation. 

Check  engine  oil  level,  oil  level  should  read  full  before  operation. 
(Oil  stick  located  at  bottom  of  engine), 

3.  Check  spark  arrestor,  make  sure  it  1s  secure, 

^,  Check  fuel  sediment  bowl,  make  sure  that  it  1s  clean. 

5,  Check  for  loose  wires  and  leaks. 

6,  Check  filter  separator  for   proper  valve  function  and  leaks. 

7,  Drain  off  water  if  you  see  any  in  the  sight -glass. 

8,  Open  the  air  eliminator  valve. 

9,  Fill  out  TAMMS  forms. 

During  Operators  Maintenance. 

T,    Listen  for  unusual  noises  in  eng'^ne. 

2,  Check  for  excessive  vibrations. 

3,  Check  for  leaks,  any  evidence  of  leaks  stop  operation  immediately 
and  repair  leak. 

4,  Monitor  PSI  pressure  gage  -  if  button  pops  up  -  stop  operation  and 
notify  your  supervisor. 

5,  Monitor  sight  glass  -  if  water  appears  in  it,  drain  1t  off. 
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Practice  Exercise 

Use  the  instructions  and  perfom  the  maintenance  procedures  step  by  step 
until  you  can  do  them  without  using  the  instructions.    If  you  have 
problems  go  back  to  the  beginning  of  the  lesson  (lasson  2)  and  start 
over     After  you  feel  that  you  can  perform  the  three  types  of  maintenance 
checks  go  to  lesson  3. 


Oil*'  • 
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LESSON  III 


Now  that  you  have  learned  the  operator's  maintenance  of  ^.(''^  ^ARE  system, 
the  next  phase  will  teach  you  how  to  operate  the  system.    Tha  F.^RE  system 
may  be  set  up  to  be  operated  as  a  two  (2)  point  refuelinu  system  (2 
nozzles),  it  can  also  be  set  up  as  a  four  (4)  point  syst^:>  (4  nozzles) 
when  additional  equipment  is  used. 


Safety  Procedures. 

K    Ground  unit  properly  by  driving  grounding  rods  ^ ito  the  ground  at 
least  36  inches  before  connecting  grounding  cables. 

2.  Prime  pump  casing  before  operation  begins,  (pcur  'uel  into  pricing 
port)  be  sure  to  prime  pump  with  type  of  fuel  that  you  artr  pump  --7. 

3.  Never  approach  the  helicopter  from  tha  rear. 

4.  Always  plug  bonding  cable  from  nozzle  tc  aircraft  before  /vi>  put 
nozzle  into  fuel  tank  aircraft. 

5o  Post  smoking  signs  on  each  side  of  refueling  arei?,  iigns  should 
be  pfint^d  In  3  inch  letters  "NO  SMOKING  WITHIN  50  -££T.^' 


Operation  of  the  FARE  System:    follow  the  procfi.M/res  below. 


OBSERVE  SAFETY  PRECAUTIONS 

1.  Layout  and  set-up  the  FAKE  System. 

2.  Perform  operator's  maintenance. 

3.  Start  and  wannnip  the  pump. 

4.  When  pump  is  wa'^ned  up  open  butterfV^  valve  .o  allow  fuel  to  flow 
from  a  500  gallon  collapsible  drum. 

5.  Plug  bonding  ceole  from  nozzle  into  e^'rcraft  then  insert  nozzle. 

6.  After  nozzle  is  inserted,  increase  engine  RPM  and  begin  pumping 
opor^.tion.    (RamefTiber  to  monitor  the  filter  separator  opuration.) 
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After  aircraft  is  refuled,  close  butterfly  valve  then  idle  pump  down  and 
allow  it  to  cool  down.  Then: 

1.    Remove  nozzle  from  aircraft  then  reriwve  bonding  plug. 

At  this  time  your  instnjctor  will  direct  the  defuellng  Operation  (taking 
the  fuel  out  of  the  helicopter). 

Then:    1.    Perform  operator's  maintenance  and  complete  TAW1S  forms. 
2.    Clean  and  put  away  all  equipment. 


Practice  all  the  procedures  contained  in  this  program  until  you  think 
you  know  them. 

When  you  feel  that  you  can  perform  operator's  maintenance  on,  and  operate 
the  FARE  System  to  refuel  helicopters  notify  your  instructor  and  take 
your  exam. 


O  5^: 
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QMS  300.596-1  H-1 


TANK  &  PUMP  UNIT 


INTRODUCTION;. 

The  Army's  continued  need  for  bulk  fuel  vehicles  in  large  numbers  some- 
times puts  us  in  situations  where  shortages  of  these  special  vehicles 
cause  requirement  problems.    When  there  is  a  shortage  of  tank  trucks » 
the  Army  has  a  means  of  converting  the  common  5-  and  2-1/2-ton  cargo 
vehicles  into  bulk  carriers.    The  5-  and  2-1/2-ton  vehicles  can  be  put 
into  service  as  bulk  petroleum  carriers  very  easily  by  mounting  a  tank 
and  pump  unit  on  the  bed  of  the  truck. 

OBJECTIVE ; 

The  student,  when  provided  with  two  600-gallon  tanks >  pumping  assembly, 
and  5-  or  2-1/2-ton  cargo  trucks,  will  be  able  to: 

1.  Install  tank  and  pump  unit  on  5-  or  2-1/2-ton  cargo  trucks. 

2.  Know  the  major  components  of  the  tank  and  pump  assembly. 

3.  Perform  operator's  maintenance  on  the  tank  and  pump  unit. 

4.  Operate  tank  and  pump  unit  in  fueling  and  defueling  operations. 


PROPONENT  DEPARTMENT:    Petri  &  Fid  Svcs 
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This  text  is  divided  iato  six  parts.    Part  one  consists  of  a  series  of 
pictures  that  describe  the  methods  of  mounting  the  tank  and  pump  on 
'  a  truck.    Part  two  identifies  the  major  components  in  the  tank  and  pump 
unit.    Part  three  is  a  before,  during  and  after  operation  check  list. 
Part  four  discusses  the 'starting  and  stopping  procedure  of  the  engine 
and  the  filter  separator.    Parts  five  and  six  are  an  operational  pro- 
cedure of  the  two  different  type  units  in  the  Petroleum  Training 
Facility.    After  this  practical  exercise  you  will  get  an  examination. 
Before  going  on  to  ''Part  I'*  below,  go  the  the  Petroleum  Training 
Facility  where  an  instructor  will  assign  a  unit  to  you.    Follow  your 
instructions  carefully. 


PART  I 

The  pictures  on  the  next  four  pages  describe  how  the  tank  and  pump  unit 
is  mounted.     Study  the  pictures  and  compare  them  to  the  unit  you  are 
going  to  work  with.    Then  go  on  to  Part  II. 


2  ;  X 
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1) 

;  UQO  GAllOi  TANKS        UIM  AmiES  FOHRUCK 

2.  Fi  EniNMER       S.TMNASSEMBIIES  FOft  TRAILER  ^ 

3.  SUCTION  HOSES,  &  METER    li.  ORAVITY  DISPENSING  HOSE  FOR  TANI  HIT 

^  o  HOSE  (SHORT  section)     7.  PUMPING  ASSEMRIY  ,  . 


INSTALLING  TANKS 


1.  PUMPING  ASSEMBIY 

2.  S  TON  WRECKER 


«.  2  V2  TON  TRUCK 
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CO 
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1.  PUtlPIMG  ASSEMBLY 

2.  UN  HOSE  [m  INCH 

3.  SUCTION  HOSE  44  INCH 


4. 2  V2  TON  TRUCK 
S.  INTERLOCKS 
UEARTANK 
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PART  II 

INSTRUCTION: 

This  lesson  will  identify  major  parts  and  teaca  you  how  to  operate  the 
unit.    You  see  before  you  the  tank  and  pump  unit  mounted  oa  the  bed  of 
a  2-1/2-ton  cargo  truck.    A  brief  description  of  the  important  parts  of 
the  unit  is  below.    NOTE:    Refer  to  the  pictures  inclosed  in  this  pro- 
gram to  locate  the  items. 

MAJOR  PARTS : 

600-Gallon  Tank 

#1  Drain  Valve  Handle  -  Located  between  filler  plug  and  d-'p  stick. 
NOTE:     Do  not  pull  drain  valve  handle^ 


//2  Pump  Port  Dip  Stick  -  Top  and  rear  of  tank.    NOTE:     ^ull  the  dip 
stick  out;  you  see  that  it  is  numbered  every  h^mdrpd  s:^\d  m^^irked  every 
25  gallons. 

#3  Drain  Valve  -  This  valve  is  only  used  when  you  have  to  empty  the 
tanks  in  an  emergency.     It  is  operated  by  item  //I 

//4  Discharge  Valve  -  Lever  (jf5)  opens  and  closes  this  valve;  it  lets 
fuel  flow  out  of  the  tank  and  enter  the  pumping  as^em'jl'". 

//5  Discharge  Lever  -  Front  of  t,tnk.    NOTE:    Pull  lev.iir  up  to  op^^u. 


//6  Filler  Plug  -  Located  center  of  tank  top. 
PUMPING  ASSEMBLY: 

Pump  -  50  GPM  pump,  operator's  maintenance  is  the  same  as  on  r  ..y  50  GPM 
pump . 

Filter  Separator  -  The  50  GPM  separator  is  located  to  the  left  rear  cf 
the  pumping  assembly  frame.     Both  solids,  contaminants,  and  water  are 
removed  from  products  through  filtering  elements  located  i^.sidti  the 
separator.    An  air  eliminator  is  located  at  the  top  of  the  separator  lor 
bleeding  air  out  of  the  system.    The  sight  glass  (glass  tube  on  side 
of  the  separator)  provides  visual  observation  of  water  and  piodu  -  in 
the  separator.    When  water  appears  in  the  sight  glass  (in  lo\*er  pot::ion), 
open  the  manual  water  drain  on  the  bottom  of  separator  to  drain  it  off. 


Ground  Rcid  -  A  ground  rod  assembly  is  attached  to  the  frame  of  the  pump-- 
ing  assembly  and  is  to  be  used  for  grounding  the  tank  and  pump  unit.  A 
40^*=oou  '*Y''  cable  on  a  spring  loaded  reel  is  included  for  grounding  and 
bonding  aircraft.    NOTE;    To  operate  cable,  pull  cable  out,  attach  to 
ground  rod  (rewind  by  giving  cable  a  short  jerk). 

Hose  Reel  -  There  is  a  hose  reel  on  each  .side  of  the  pump  unit.  Each 
hl/se  iTTpproximately  40-feet  long.     The  hose  is  made  of  noncollapsible 
syntrutic  rubber  and  is  1-1/2  inches  in  diameter.     The  hoses  are  equipped 
with  1-1/2  inch  nozzles. 

lire  Extinguisher  -  Always  place  fire  extinguisher  within ^^sy  reach  be- 
f.  ^re  any  operation. 

Kanifold      On  some  models,  a  3-way  valve  is  provided  to  control  the  flow 
cf  product  in  and  out  of  the  pumping  assembly.    The  operation  of  this 
valve  will  be  explained  later  in  this  program. 

Discussion : 

The  key  components  you  have  just  seen  play  an  important  role  in  operation 
of  the  tank  and  pump  unit,  but  before  you  can  operate  any  equipment, 
operator's  maintenance  must  be  performed. 
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1.  HANDLE  2.PUMP  PORT  &  DIP  STICK  3.  OR  UN  VALVE 
4.  DISCHARGE  VALVE     5.  LEVER     6.  FILLER  PLUG 
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PUMPING  ASSEMBLY 
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1.  FIlTEII-SEPkllllTOli 

2.  HOSE  GUIDE  ROUEIIS 

3.  lOSE  REEL 


4.  GliljUND  REEL 
5. 3-WilY  VALVE 


(.  INMIiOII  PLATE  & 
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I  BASE  PLATE 
9.  ENGINE 
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. PART  III 

This  part  of  the  lesson  will  be  concerned  with  the  operator's  maintenance 
which  must  be  performed  before,  during  and  after  operation.  Here  are  the 
maintenance  checks  you  are  required  to  perform  as  an  operator  of  the  tank 
and  pump  unit. 

BEFORE  OPERATIONAL  MAINTENANCE: 

1.  Check  logbook  and  make  required  entries  on  TAMMS  forms. 

2.  Check -crankcase  oil  and  oil  bath  air  cleaner. 

3.  Check  fuel  level. 

4.  Check  fire  extinguisher  seal  and  tag. 

5.  Check  ground  reel  assembly  for  worn  or  frayed  cable  and  clips. 

6.  Check  hose  for  cranio  w^ar  and  make  sure  no22le  screen  is  clean. 

7.  Check  tank  and  pump  unit  in  general  for  obvious  deficiencies  (loose 
nuts ,  bolts ,  etc) . 

8.  Recirculate  the  fuel  in  each  tank  for  5  minutes  (see  instructor). 

DURING  OPERATIONAL  MAINTENANCE: 

1.  Check  for  unusual  noises. 

2.  Check  for  excessive  vibrations. 

3.  Check  for  leaks. 

.     Check  filter  separator  for  water  and  pressure  differential  (see 

instructor) . 

/ 

AFTER  OPERATIONAL  MAINTENANCE: 

1.  Refuel  the  50  GPM  pump. 

i' 

2.  Add  crankcase  oil  if  necessary. 

3.  Clean  and  put  away  all  equipment.  . 

4.  Fill  out  TAMMS  forms. 
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Discussion: 


If  you  follow  the  procedures  listed  previously,  you  should  have  no 
problems.    Learn  them  well  I    You  are  now  ready  to  start  your  pump. 


PART  IV 

STARTING  AND  STOPPING  THE  PUMP: 

This  engine  and  pump  is  basically  the  same  as  the  50  GPM  pump  you 
pperaCiftd  in  the  last  block  of  instruction.     You. may  use  the  illustrated 
directions  on  the  next  three  pages  for  correct  procedure  in  starting 
and  stopping  the  pump. 


FILTER  SEPARATOR: 

Prior  to  dispensing  operations  the  fuel  should  be  recirculated  in  each 
tank  for  five  minutes.     Durir^  this  time  you  would  check  for  pressure 
differential  to  see  if  the  fi^cers  need  to  be  replaced.     You  would  also 
:heck  the  sight  glass  for  water  and  drain  off  any  water  collected. 
Your  instructor  will  point  this  out  for  you. 


V  J  t; 
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STARTING  PUMP.  ENGINE  ASSEMBLY 


1.  REMOVE  SHROUD  OR  CLOTII 
FROM  PUMPING  ASSEMBLY. 


2.  CHECK  SUCTION  HOSES  FOR  TIGHTNESS. 


3, 


(J) 


A.  VEHICLES:  BY  ATTACHING 
BOTH  CLIPS  T01R0N  STAKE 


B,  AIRCRAFT:  BY  ATTACHING 
ONE  CLIP  TO  IRON  STAKE,  & 
SECONij  CLIP  TO  AIRCRAFT. 

4.  KEEP  TANK  DISCHARGE  VALVE  CLOSED 


ERIC 


2t( 


ri.'ir 
^  JU 


STARTING  PUMP  ENGINE  ASSEMBLY  (CONT.) . 


5.  REMOVE  DUST  CAP.  fILL  PUMP  WITH  PRODUCT 
(IF  NECESSARY),  REPLACE  CAP. 

6.  CHECK  ENGINE  CRANKCASE  FOR  PROPER  OIL, 
&  LEVEL. 

?.  OPEN  PETCOCK  ON  BOTTOM  OF  FUEL  TANK. 


8.  CLOSE  CARBURETOR  CHOKE. 


10.  WIND  STARTER  ROPE  CLOCKWISE  AROUND 
PULLEY,  &  PULL  TO  START. 


® 
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STOPPING  PUMP  im  ASSEMBLY 


1.  CLOSE  TANK  DISCHARGE  VALVES. 


PART  V 

Dispensing  Operations  For  Unit  "A*^: 

There  are  two  (2)  different  tank  and  pump  units  in  the  Petroleum  Training 
Facility.    This  part  (Part  V)  is  only  for  Unit  "A".     If  you  were  assigned 
Unit  "B'*  turn  to  Part  VI  now  and  follow  instructions.    If  you  were 
assigned  Unit  "A"  then  read  all  of  Part  V  first  then  come  back  to  this 
page  and  follow  the  instnxctions  closely. 

You  will  perform  five  specific  operations  in  this  PE,    For  all  five 
operations  the  following  steps  of  preliminary  action  are  standard. 

1.  Set  out  your  fire  extinguisher. 

2.  Attach  ground  cable  to  ground  rod. 

3.  Perform  "Before  Operations  Maintenance." 

4.  Gage  the  tanks. 

NOTE:    Operation  of  the  tank  and  unit  is  normally  a  two  man  operation. 
You  are  working  now  with  a  buddy.    During  your  examination  you  will  be 
tesued  on  every  part  of  the  operation  so  make  sure  you  understand  every 
detail  of  the  operation  as  you  work  together. 
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OPERATION  //I  -  Recirculating  the  Fuel 


1. 

Open  filler  plug. 

2. 

Reel  out  enough  hose  and  hold  nozzle  in  the  filler  port 

3. 

Make  sure  3-way  valve  handle  is  straight  down. 

4. 

Open  tank  valve , 

5. 

Start  the  engine. 

6. 

Open  nozzle  valve. 

7. 

Increase  engine  speed  5  clicks. 

8. 

Check  pressure  differential  while  pumping. 

9. 

Idle  pump  down. 

10. 

Close  nozzle  and  tank  valves. 

11. 

Stop  pump. 

12. 

Perform  after  operations  maintenance. 

ERIC 
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OPERATION  #2  -  Filling  55  Gallon  Dnims 

Operation  of  the  unit  for  filling  dmms  is  exactly  the  same  as  in 
Operation  //I  except  for  the  followins. 

1.    Place  dr\iin  on  end  with  bungs  up. 

?. .     Inspect  drvm  for  holes  or  contamination. 

3.  Maintain  metal  to  metal  contact  between  nozzle  and  drum  while 
filling. 

4.  Fill  drum  to  1-1/2  to  2  inches  from  the  top. 


\ 
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■ 

OPERATION  //3  T»Filling  500  Gallon  Collapsible  Drums 
 '  —   ■ 

Operation  of  the  urit  for  filling  500  gallon  collapsible  drxims  is 
exactly  the  same  as  in  Operation  //I  with  the  following  exceptions. 

1.  Refore  starting  the  pump,  hold  the  nozzle  over  the  open  filler 
port  and  carefully . remove  the  nozzle  assembly  and  attach  the  elbow 
coupler  valve.     Be  careful  not  to  drop  either  assembly  into  the  tank. 

2.  .While  the  pump  'is  idling  hold  the  elbow  coupler  valve  over  the 

open  filler  plug  and  open  the  valve  about  halfway.  Bleed  all  the  ^ 
air  out  of  the  line,  then  close  the  valve, 

3.  Attach  elbow  valve  to  empty  collapsible  bag  and  fill. 

4.  DO  NOT  OVERFILL  THE  DRUM.     Be  sure  to  idle  the  pump  and  close 
nozzle  and  tank  valves  when  the  last  wrinkle  (or  dent)  disappears 
from  the  drum. 
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OPERATION  //4  -  Defuellng  55  Gallon  Drums 

1.  Turn  3-way  valve  Kandle  to  the  right.  v.  ■ 

2.  Attach  1  1/2  inch  suction  hose  to  the  11/2  inch  suction  port  of 

*the  manifold. 
»  f 

3.  Attach  defueling  tube  to  the  suction  hose  and  insert    into,  dnim 
to  be  emptied. 

4.  Open  filler  plug.^ 

5.  Hold  nozzle  over  open  filler  port  and  open -the  nozzle.     KEEP  THE 
NOZZLE  OPEN. 

6.  Increase  engine  speed  5  clicks. 

7.  Turn  3-way  valve  handle  straight  down. 

8.  If  the  pump  loses  prime  or  fails  to  .pull  the  fuel  out  of  the  drum, 
open  the  TANK  VALVE.    Leave  the  valve  open  only  until  the  *pump 
picks  up  prime  and  starts  pumping,  then  close  the  TANK  VALVE. 

9.  When  the  drum  is  empty,  point  the  defueling  tube  high  over  your  head, 
then  walk  the  line  back  to  the  manifold.     Walk  the'  line  back  twice. 

10.  After  walking  the  line  .back  twice  and  while  still  keeping  hose  high 
turn  the  3-way  valve  handle  to  the  right. 

11.  Idle  the  pump  down. 

12.  Place  drip  pan  under  defueling  tube  and  drain  hose  line  completely. 

13.  Stop  the  pump.  ""^ 

14.  Replace  all  equipment.  ^ 


OPERATION  //5  -  Defuellng  500  Gallon  Collapsible  Drums  , 

Operation  of  the  tank  and  pump  unit  for  defufeling  500  gallon  collapsible 
drums  is  exactly  the  same  as  in  operation  #4  except  for  the  following. 

1.  Use  elbow  coupler  valve  instead  of  the  defueling  tube. 

2.  Keep  elbow  valve  closed  until  firmly  attached  to  the  drum. 

3.  Keep  elbow  valve  open  when  walking  the  line. 

NOTE:    After  completing  an^.  operation  be  sure  'to  perform  the  following. 
^1.     Close  filler  plug. 

2.  Gage  tanks.  •  - 

3.  Perform  after  operations  maintenance. 

Perform  all  five  operations  and  when  you  are  confident  you  Understand  them 
^11  tell  your  instructor  you  are  ready  for  your  exam.  ^ 
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PART  VI 


Dispensing  Operations  for  Unit  "B": 

This  part  (Part  VI)  is  only  for  Unit  "B'\     If  you  were  assigned  to 
Unit  "B"  then  read  all  of  this  Part  VI  first  then  come  back  to  this 
page  and  follow  instructions  closely. 

You  will  perform  five  specific  operations  in  this  PE,     For  all  five 
operations  the  following  steps  of  preliminary  action  is  standard. 

1.  Set  out  your  fire  extinguisher. 

2.  Attach  ground  cable  to  ground  rod.^ 

3.  Perform  "Before  Operations  Maintenance." 

4.  Gage  the  tanks. 

NOTE:     Operation  of  the  tank  and  pump  unit  is  normally  a  two  man 
operation.    You  are  working  now  with  a  buddy.    During  your  examination 
you  will  be  tested  on  every  part  of  the  operations  so  make  sure  you 
understand  every  detail  of  the  operation  as  you  work  together. 

3-WAY  VALVE 

Before  going  on  to  your  first  operation  put  the  3-way  valve  handle  on  th 
3-Mrfay  valve  exactly  as  you  see  ic  on  the  next  page. 


3-WAY 

VALVE  HANDLE  ATTACHED 


55 


CPERATIQN  //I  -  Recirculatlnq  the  Fuel 

1.  open  filler  plug 

2.  Reel  out  enough  hose  and  hold  nozzle  in  the  filler  port. 

3.  Make  sure  3-way  valve  handle  is  "UP". 

4.  Open  tank  valve. 

5.  Start  the  engine. 

6.  Open  nozzle  valve. 

7.  Increase  engine  speed  5  clicks. 

8.  Check  pressure  differential  while  pumping. 

9.  Idle  pump  down. 

10.  Close  nozzle  and  tank  valves - 

11.  Stop  pump. 

12.  Perform  after  operations  maintenance. 
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OPERATION  #2  -  Filling  55  Gallon  Drums 

Operation  of  the  unit  for  filling  drums  is  exactly  as  in  Operation  #1 
except  for  the  following. 

X      Place  drum  on  end  with  bungs  up. 

2.  Inspect  drum  for  holes  or  contamination. 

3.  Maintain  metal  to  metal  contact  between  nozzle  and  d::um  while 
filling. 

4.  Fill  drum  to  1  1/2  t")  2  inches  from  the  top. 
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OPERATION  //3  -  Filling  500  Gallon  Collapsible  Dnuns 


Operation  of  the  unit  for  filling  500  gallon  collapsible  drums  is 
exactly  as  In  Operation  #1  with  the  following  exceptions. 

1.  Before  starting  the  pump,  hold  the  nozzle  over  the  open  filler  port 
and  carefully  remove  the  nozzle  assembly  and  attach  the  elbow 
coupler  valve.    Be  careful  not  to  drop  either  assembly  Into  the 
tank. 

2.  While  the  ptimp  Is  Idling  hold  the  elbow  coupler  valve  over  the 
open  filler  plug  and  open  the  valve  about  halfway.     Bleed  all 
the  air  out  of  the  line,  then  close  the  valve. 

3.  Attach  elbow  valve  to  empty  collapsible  bag  and  fill. 

4.  DO  NOT  OVERFILL  THE  DRUM.    Be  sure  to  idle  the  pump  and  close 
nozzle  and  tank  valves  when  the  last  wrinkle  (or  dent)  disappears 
from  the  drum. 
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OPERATION  #4  -  Defueling  55  Gallon  Drunus 

1.  Leave  the  3^ay  valve  handle  **UP. 

2.  Attach  1  1/2*'  suction  hose  to  the  1  1/2"  suction  port  of  the 
manifold. 

3.  Attach  defuel.lng  tube  to  the  suction  hose  and  insert  into  drum 
to  be  emptied. 

4.  Open  filler  plug. 

5.  Hold  nozzle  over  open  filler  port  and  open  the  nozzle.     KEEP  THE 
NOZZLE  OPEN. 

6.  Increase  engine  speed  5  clicks. 

7.  Turn  3-way  valve  handle  straight  down. 

8.  If  the  pump  looses  prime  or  fails  to  pull  the  fuel  out  of  the 
drum,  open  the  TANK  VALVE.    Leave  the  valve  open  only  until  the 
pump  picks  up  prime  and  starts  pimping,  then  close  the  TANK  VALVE. 

9.  When  the  dirum  is  empty,  point  the  defueling  tube  high  .  .er  your 
head,  then  walk  the  line  back  to  the  manifold.     Walk  the  line 
back  twice. 

10.  After  walking  the  line  back  twice  and  while  still  keeping  hose 
high  turn  the  3-way  valve  handle  "UP". 

11.  Idle  the  pump  down. 

12.  Place  drip  pan  under  defueling  tube  and  drain  hose  line  completely. 

13.  Stop  the  pump. 

14.  Replace  all  equipment. 
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OPERATION  tf5  -  Defuellng  500  Gallon  Collapsible  Drums 

Operation  of  the  tank  and  pump  unit  for  defueling  500  gallon  collapsible 
drums  is  exactly  the  same  as  in  Operation  #4  except  for  the  following. 

1.  Use  elbow  coupler  valve  instead  of  the  defueling  tube. 

2.  Keep  elbow  valve  closed  until  firmly  attached  to  the  drum. 

3.  Keep  elbow  valve  open  when  walking  the  line. 

NOTE:    After  completing  ANY  operation  be  sure  to  perform  the  following. 

1.  Close  filler  plug. 

2.  Gage  tanks. 

3.  Perform  after  operations  maintenance. 


Perform  all  five  operations  and  when  you  are  confident  you  understand 
them  all,  tell  your  instructor  you  are  ready  for  your  exam. 
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EQUIPMENT  INSPECTION  AND  UAINTENANCE  WORKSHEET 

For  U9«  of  Thli  form,  are  TM  J8-7  50;  '-he  p  roponcni  agency  is  the  Office  of  the  DePu^v  Chie(  of  Staff  for  LoRittic*. 

1.  one  AMI  Z  ATION 

2.  NOmCNCLATURC  anO  mOOCL. 

a.   RCCiSTn  ATlON/SCRIAL./r^SN 

4«.. MILES,        HOURS      (c.  nOUMOS   '<  d.  hO 

1        FIRED        ■  STARTS 

'.Date                    |».  TrPCiNSPCCTiON 

7.                                                                                  APPLICABLE  REFERENCE 

TM  NUMeCR 

.     .  1 

TM  U  AT  E 

T  M  N  UMB  CR 

T  M  DATE 

INSTRUCTIONS  •  Perform  each  check  listed  in  the  TM  applicabi 
pertinent  TM,  complete  form  zz  follows: 

COLUMN  a  -  Enter  TM  item  number. 

COLUMN  b  '  Enter  the  applicable  condition  status  symbol. 
COLUMN  C  -  Enter  deficiencies  and  shortcoinines. 

e  to  the  inspection  pcr(oimed.    Following  \ne  sequence  listed  in 

COLUMN  d  •  Show  corrective  action  for  dtficiency  or  short- 
conung  listed  in  Column  c. 

COLUMN  c  -  Individual  ascertaininK  coraplsted  corracUv* 
action  initial  in  this  column. 

ALL  INSPECTIONS  AND  EQt'fPMEHT  CONDITIONS  RF.COROED  ON  TMlS  FORM  MAVE  BEEN  DETERMINED 
>N  ACCORDANCE  WITH  DIAGNOSTIC  PROCEDURES  AND  STANDARDS  IN  THE  TM  CITED  HEREON. 

9m.  StONATURC  (Pmfon{0)  prnttomtng  tntpmetionj 

■  b.  TImC 

»«.  SlCNATUnC  (H*lntmnMncm 

Si^>mfwtMOfJ 

9b,  TIMC 

10,  MANHOVJRl 
RKQUIRCO 

TM 
ITEM 
NO. 
« 

STAT\JS 
b 

r  t  f^t  ^  u    t  r9  &  u  n  (Lu  n  0  X  fnui  kj/**  c 
Obr  1  CI L.1  tZ>  ANw  anUW  I  ^(Jr*i  NUi 

c 

CORRECTIVE  ACTION 
d 

Initial 

WHEN 
CORRECTED 
• 

• 

\  ^ 

— 

DA/,««  2404 
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U.  S.  ARMY  QUARTERMASTER  SCHOOL 
HANDOUT 

TANK  AND  PUMP  UNIT 
BETA  SYSTEMS  MODEL 


PROPONENT  DEPARTMENT:    Petroleum  &  Field  Services 

November  1977 
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PART  I 


INTRODUCTION 


There  are  approximately  11  different  models  of  the  tank  and  pump  unit 
in  the  field.    The  two  models  which  you  studied  in  detail  in  your 
programed  text  are  two  of  the  most  connon  models  found  in  the  field. 
The  newest  gasoline  powered  model  is  the  Beta  Systems  Model .    There  is 
still  a  newer  model  being  developed  which  has  an  electric  motor.  (This 
model  is  not  yet  in  the  field). 

In  the  study  area  in  building  11400,  you  will  find  the  pump  assembly 
Dortion  of  the  Beta  System  Model.    This  model  is  an  easier  model  to 
operate  than  the  two  models  you  just  studied.    If  you  understand  those, 
then  th-fs  one  is  a  "cinch". 

Go  to  the  study  area  in  lUOO  and  begin  Part  II  of  this  handout. 
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PART  II  303L 


•..t».a„  this  .odal  .„d  tha  oth."  <'l""«ces 

J.    Note  the  hose  reels  ;^rp 
the  jacks  needed  for  ai>craft  refieiinT  '''' 

Hnht'of  21  reT^oTreT  located  just  to  the 

wh1cj;ooe^s^??^e°^l%^-?^^  -1  ,ou  see  a  1a.,e  co.na.t.ent 

^ntinas.^rags.  or  any  epu.'p.ent  needed"?:?  ;ouro°n1r:t^^\ 

iLtn^^'^T^'  '^^^''9^'^o^^L'of?ne^^?^wS^r.:'"^^"'  '''''  ^  soace 
adaptor     On  the  other  models  you  had  a  nn»  ^^ub  and 

model  makes  Tt  easy  to  swi>ch  -°om  .n  I  T  3'"°"        tank.  This 
no  DourTng  required.  '  empty  tank  to  a  full  tank  with  • 

water'floa?  ^l^^Z^^s'^t^^ ^^'^^^  —tor.  The 
seoarator.    If  the  float  re  cheslhp  si  "^^'^  -^^^  bottom  of  the 

must  be  flowing  out  the  no27  p  nnHn  °"  ^^^^  tvor  aace  the  fup 

pressure  differential  ""^''^  ^''^^'-^^^  ^''hen  vou  c'heck  the 

7  •  ^ 

at  'w'hoses'LeT[.he')fUerslLiaLr'      "  ""^I^I.    '  ook 

compartments  to  the  ihtake  maniWd       '  tank 

'-tractor  „n,  Show  ,ou  how^'^So^Jhlr^.T^nT^ouj^^E^r^'  '''-^ 
exceorfo^lorEh^os™""-  -"e  as' :he  other  „nns 


65 


a.  Look  on  too  of  the  oumo  and  you  see  all/2  inch  male 
port  with  dust  cover.    This  cai  be  used  as  a  priming  port  or  a  1  1/2 
inch  discharge  hose  can  be  attached '"^ here  to  by-pass  the  filter 
separator.    (This  is  only  done  for  special  operations  which  you  won  t 
be  required  to  know  at  this  time.) 

b.  The  magneto  switch*  is  located  on  the  fly-wheel  cover. 

c.  The  oil  dio  stick  is  located  on  the  left  side  of  the 
engine  under  the  "snao  lock  cap".    Check  this  now: 

d.  This  unit  is  equiooed  with  a  crankcase  oil  drain  which 
makes  it  easy  to  change  oil.    You  can  see  this  drain  pipe  at  the 
bottom  left  of  the  engine. 

10     The  fuel  goes  directly  from  the  pumo  to  the  filter  separator 
and  from  the  fi 1 ter'  separator  directly  to  the  hose  reels.    To  pump  fue 
from  one  of  the  tanks  through  the  hose  reels,  you  need  only  to  often  th 
tank  discharge  valveT  start  the  oumo,  connect  the  nround  wire  and 
squeeze  the  nozrle. 


NOTICE 


Remember  all  the  safety  rules  and  maintenance  you  learned  in  your 
orogramed  text.-   They  apply  to  this  unit  as  well. 


Ill 


After  you  have  familiariz-d  yourself  w- th  the  unit  in  building  11400, 
advise  your  "C"  Annex  control  manager  that  you  are  ready  for  your 
nractical  exercise  on  the  Tank  and  Pump  Unit.    If  you  have  any 
questions.be  sure  to  ask  your  instructor. 


GOOD  LUCK 
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QMS  300.663  H-1  ' 


INTRODUCTION 


There  are  many  times  in  combat  situations  when  more  fuel  is  needed  than 
the  50  GPM  pump  can  deliver..  Also  the  Army  needed  a  large  pump  that  was 
fully  portable.    This  is  why  the  Army  now  uses  the  350  GPM  pump. 

OBJECTIVE  ^ 

You  will  be  able  to:    (1)  Perform  operational  safety  and  maintenance  checks. 

V 

(2)    Operate  the  350  GPM  pum'fx. 

HOW  TO  USE  THIS  PROGRAM 
•All  of  the  directions  for  you  to  follow  are  In  this  program.    Part  I  is 
an  audio    tape  dealing  with  the  general  description  and  components  in- 
volved with  the  fuel  flow  of  the  350  GPM  pump.    Part  II  is  also  an  audio 
tape  and  discusses  the  components  of  the  control  panel,  their  names, 
functions  and  operations.    Part  III  deals  with  operators  maintenance:  both 
the  components  to  be  checked  and  the  procedures  to  follow.    Part  IV  is  the 
starting  and  stopping  phase  where  you  will  actually  oractice  starting/ 
stooping  and"  operating  the  350  GPM  pump.    Part  V  is  the  test  on  (1) 
Operator's  safety  and  maintenance.    (2)    Operation  of  the  350  GPM  pump. 

As  you  complete  each  part  of  this  lesson,  do  as  the  directions  at  the  end 
of  each  part  tell  you. 

See  your  instructor  at  this  time  and  tell  him  you  are  ready  to  begin  your 
study  of  the  350  GPM  pump. 

PROPONENT  DEPARTMENT:    Petroleum  and  Fieid  Services 

November  1 976  ' 

THIS  SUPERSEDES  QMS  300.663H1  DTD  SEPTEMBER  1976. 
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305- 

350  PUMP  -  PART  1  (Audio  Tape) 

This  is  the  350  GPM  pump.    It  is  a  part  of  the  FSSP,  but  can  be 
used  anytime  a  greater  pumping  rate  is  required  than  the  50  GPM  pump 

can  deliver.  *  ^ 

I 

This  tape  will  describe  and  acquaint  you  with  all  the  features  of 
this  pump  that  you'll  need  to  know  in  order  to  operate  it  effectively. 
Some  of  the  components  are  numbered  or  colored  for  ease  of  identification. 

Please  stand  on  the  spot  marked  X  and  move  around  the  pump  following 
the  directions  given  in  the  program. 

If  at  any  time  you  want  to  stop  and  look  more  closely  or  operate 
one  of  the  items  referred  to  in  the  program,  stop  the  tape  and  restart 
it  when  you're  ready  to  continue. 

READY??    Projecting  from  the  pump  at  knee  height  is  the  tow  bar.  The 
tow  bar-is  connected  to  a  towing  vehicle  to  enable  you  to  move  the  pump 
from  place  to  place  for  short  distances. 

Directly  above  the  tow  bar  are  two  gate  valves  and  4"  ports.  The 
valves  are  painted  green.    These  are  the  suction  ports  and  valves  for 
this  pump.    Notice  that  these  valve  stems  rise  when  the  valves  are  opened 
and  fall  when  the  valves  are  closed.    Trace  the  flow  of  fuel  into  these  ports 
and  you'll  notice  they  lead  to  assembly  number  4.    This  is  the  fuel  strainer. 
This  stra.iner  assembly  removes  all  sediment  and  trash  from  the  fuel  before  it 
gets  to  the  pumping  assembly,  and  causes  damage  to  impellers. 
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Follow  the  fli^w  arrows.    You  see  that  beyond  the  strainer  assembly 
the  fuel  enters  the  pump  body.    It  leaves  the  pump  body  thru  the  port 
at  the  top. 

The  small  valve  numbered  6  directly  above  the  pump  body  is  the 
air  vent  valve.    By  opening  this  valve  prior  to  operation,  air  is  bled 
out  of  the  pump  body.    We'll  return  to  this  feature  later  1n  the  program. 

At  this  time,  walk  around  to  the  other  side  of  the  pump  and  stand 
on  spot  marked  ^^ .    Following  the  flow  beyond  the  air  vent  valve,  the 
next  feature  we  come  to  is  the  priming  check  valve.    See  the  handle? 
Just  as  you  learned  when  studying  the  50  GPM  pump,  this  valve  prevents 
fuel  frorr,  flowing  back  into  the  pump  body  once  it  has  passed  this  valve. 
By  looking  from  a  distance  you  can  tell  if  fuel  is  being  discharged  from 
the  pump  by  noting  the  position  of  the  handle:    when  fuel  Is  flowing  thru, 
the  handle  is  up,  when  fuel  is  not  flowing,  the  handle  will  lie  in  the 
position  you  now  see  it. 

Follow  the  flow  further  and  you  see  that  It  ends  at  two  red  rising 
stem  gate  valves.    These  are  the  discharge  valves  and  ports. 

Stop  the  tape  and  see  if  you  can  identify  by  name  and  function  the 
components  we  have  seen  to  this  point.    If  you  have  any  problems,  replay 
the  tai  :  and  consult  figure  1  in  your  lesson  booklet. 

When  you  think  you  know  all  the  material  that  has  been  discussed, 
turn  on  the  tape  for  the  next  part  of  your  lesson. 
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PART  II  (AUDIO  TAPE) 

This  portion  of  your  lesson  will  deal  with  the  control  panel. 
Let's  see  what  the  components  of  this  panel  are,  what  they  do  and  what 
they  mean  to  you  as  the  operator. 

On  the  upper  right  corner  of  the  panel  is  the  Engine-  Oil  Pressure 
Gage.    This  gage  registers  engine  oil  pressure.    It  should  read  approx- 
imately 5  -  7  pounds  per  square  inch  (PSI)  at  idle  and  40  -  45  PSI  at 
operating  speed. 

Directly  beneath  the  oil  pressure  gage  is  the  pump  suction  gage. 
This  gage  is  connected  to  the  suction  side  of  the  pump.    You  see  that  the 
gage  reads  from  -30  to  +15.    When  the  gage  reads  on  the  minus  side, this 
means  that  the  pump  is  sucking  fuel  from  a  source.    Just  as  you  suck  some- 
thing thru  a  straw.    When  thfe  gage  reads  on  the  plus  side  it  means  that 
fuel  is  being  pumped  or  gravity  fed  into  the  pump  instead  of  being  sucked 
by  the  pump. 

If  the  suction  gage  is  registering  either  on  the  plus  or  minus  side 
and  suddenly  drops  to  0,  this  means  that  something  has  happened  to  your 
fuel  source. 

To  the  left  of  the  suction  gage  is  the  pjmp  pressure  gage.    This  gage 
is  connected  to  the  discharge  side  of  the  pump.    It  indicates  pump 
discharge  pressure  for  0  -  200  pounds  per  square  inch. 
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Above  the  pump  pressure  gage  are  the  starting  switches.    When  you 
start  the  pump^place  left  hand  switch  to  start  and  press  down  on  right 
handswitch  to  start  the  engine.    After  pump  starts  and  is  running,  move 
left  hand  switch  to  run.    When  you  want  tJ  stop  the  pump,  move  left  hand 
switch  to  stop.    Got  it?    If  not,  don't  worry,  we'll  talk  about  this  more 
in  the  next  lesson. 

In  the  center  of  this  panel  is  the  tachometer-hourmeter.    The  needle 
points  to  engine  RPM's.    700-800  RPM's  is  the  range  the  engine  should  idle 
at.    3200-3500  RPM  is  the  speed  you  should  run  the  engine  in  a  pumping 
operation.    The  hourmeter  is  the  series  of  numbers  running  from  left  to 
right.    When  fiTi^'ng  out  the  DA  2400  you  get  your  hourly  readings  from 
the  hourmeter,  because  this  meter  registers  every  hour/minute  the  350  GPM 
pump  assembly  runs. 

To  the  left  of  the  control  panel  is-the  throttle  control.  This 
handle  should  be  pushed  in  for  idle  and  pulled  out  to  increase  engine 
speed  RPM's.    After  proper  RPM  has  been  reached  by  pulling  out  the  handle, 
it  can  be  set  at  that  speed  by  turning  the  handle  clockwise. 

Another  control  even  though  it's  not  on  the  control  panel  is  the  fuel 
source  selector  valve  directly  above  the  sedimentation  bowl.    When  the 
arrow  on  the  handle  is  pointing  down,  fuel  is  being  supplied  by  the  fuel 
tank.    When  the  arrow  points  up,  an  external  fuel  supply  can  be  used. 
When  the  arrow  points  either  left  or  right,  fuel  is  shut  off  to  the  engine. 
Operate  this  valve  and  see  what  I'm  talking  about. 
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This  concludes  this  portion  of  your  lesson.    If  you  don't  under- 
stand the  function  or  operation  of  all  the  components  on  the  350  GPM 
control  panel,  replay  this  portion  of  the  tape  and  consult  Figure  2 
your  lesson  booklet.    If  you  have  no  questions,  turn  to  Part  III  in 
your  lesson  booklet  and  follow  the  directions  given  in  that  section. 
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PART  III 

This  portifr  of  the  lesson  will  teach  yo'j  the  operator's  maintenance 
checks  you  are  required  to  make  before  you  can  operate  the  350  GPM  pump. 
Pay  close  attention  because  you  will  be  tested  on  operational  maintenance 
checks. 


Here  is  a  list  of  operational  maintenance  checks,  the  number  in  the 
left  hand  column  identifies  a  component  on  the  pump.    To  the  right  of 
this  number  is  the  name  of  that  component  and  the  operational  check  you 
are  required  to  perform.    Some  of  these  components  aren't  numbered 
because  you  have  either  already  learned  them  or  they're  real  easy  to 
identify. 

LOCATE  THESE  COMPONENTS  WITH  THIS  LIST  AND  PERFORM  THE  OPERATIONAL 
MAINTENANCE  CALLED  FOR. 

If  you  have  any  trouble  with  any  part  of  this  lesson  please  feel 
free  to  call  on  the  instructor. 

1.    ENGINE  OIL  FILTER  -  Inspect  for  leaks. 

3.  CRANKCASE  FILL  AND  LEVEL  CAP  -  Check  for  proper  crankcase  oil  level. 

4.  SUCTION  STRAINER  -  Inspect  for  leaks,  and  tight  fittings  and  once 
a  week  you  take  it  apart  and  clean  out  dirt,  and  sediment. 

5.  FUEL  TANK  -  Check,  fuel  level  (2/3  full)  and  clean  strainer  if  needed. 

7.  TOOL  BOX  -  Inspect  for  loose  mounting. 

8.  BATTERY  -  Tighten  loose  cables  and  mountings,  and  make  sure  it  has 
the  proper  level  of  electrolyte  (water). 

9.  AIR  CLEANER  -  Check  red  indicator  inside  glass  housing  —  if  it's 
up  or  showing,  push  button,  if  red  still  shows  —  check  the  filter 
elements  and  replace. 

VALVES  -  Inspect  for  proper  operation,  leaks,  and  tight  mounting. 
CONTROLS  AND  INSTRUMENTS  -  Inspect  for  tight  mounting,  damage,  and 
secure  connections. 

FUEL  STRAINER  -  Inspect  for  tight  fittings,  leaks,  cracked  bowl  and 
drain  dirt  and  water  if  present. 

FINISHED???  Make  sure  you  know  the  name  and  can  perform  operator's  main- 
tenance on  each  component  on  the  list.    When  you  feel  that  you  know  the 
material,  ask  your  instructor  for  further  instructions. 


75 

o  1  o 


313 

PART  IV 

This  portion  of  your  lesson  deals  with  actual  operation  of  the  350 
GPM  pump.    Read  the  following  list  of  operating  procedures  carefully. 
After  you  have  read  the  list,  follow  the  exact  directions  given,  DO  NOT 
JUMP  AHEAD. 

Remember  you  are  the  boss  in  this  operation,  the  machine  will  do  exactly 
what  you  make  it  do. 

    —  SAFETY  FIRST  -   

To  bring  the  pump  on  line  follow  the  steps  below: 

1.  Perform  operator's  maintenance  and  fill  out  TAMMS  forms. 

2.  Ground  the  pump  and  place  fire  extinguishers. 

3.  Hook  up  hoses  to  pump  ports. 

4.  Open  suction  valve. 

5.  Pull  choke  -  if  engine  is  cold. 

6.  Push  in  throttle  to  idle  pos ition . 

7.  Press  left  switch  on  control  panel  to  start. 

8.  Press  right  switch  on  control  panel  to  start. 

9.  When  pump  starts  push  left  switch  to  run. 

10.  After  pump  is  running^push  in  choke. 

11.  Wann  up  pump  for  five  to  ten  minutes. 

12.  Open  discharge  valve. 

1 3.  Open  ai r  vent  valve. 

14.  Pull  throttle  and  lock  it  9  2500  RPM. 
The  pump  is  now  operating  "on  line." 


76 


To  shut  down  the  pump,  do  the  steps  below: 

1.  Push  in  throttle  to  idle  position. 

2.  Close  air  vent  valve. 

3.  Close  discharge  valve. 

4.  Idle  pump  for  5-10  min  to  cool  it  off. 

5.  Close  suction  valve. 

6.  Press  left  switch  to  stop. 

7.  Disconnect  hoses. 

8.  Disconnect  ground 

9.  Perform  operator's  maintenance  and  fill  out  TAMMS  forms. 

You  have  now  learned  how  to  operate  the  350  GPM  pump.    Prav'^.tice  the  steps 
above  and  learn  them  well.    When  you  think  you  know  them,  contact  your 
instructor  for  your  test  on  the  350  GPM. 
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INTRODUCTION 

Have  you  ever  driven  an  automobile  that  hopped  and  jumped  and  ran 
very  poorly  and  found  out  that  the  reason  was  dirt  and  water  in  the 
gasoline.    Sometimes  this  contaminated  gasoline  even  causes  the  engine 
to  stall.    Picture  in  your  mind  what  would  happen  if  Avgas  or  JP-4 
had  watsr  in  it.    What  would  happen  if  the  airplane  stalled? 

To  prevent  airplanes  from  being  fueled  with  fuel  contaminated  by 
water  and  dirt  the  Army  uses  a  filter  separator.    This  piece  of  equipment 
removes  water  and  dirt  from  the  fuel. 

In  this  lesson  you  will  learn  the  350  GPM  filter/separator. 
This  filter/separator  will  remove  water  from  fuel  as  the  fuel  is  being 
pumped  thru  it  at  the  rate  of  350  gallons  per  minute. 

OBJECTIVE 

You  will  be  able  to  (1)  Perform  operational  safety  and  maintenance 
checks  on  the  350  GPM  filter/separator.    (2)    Operate  and  perform  basic 
trouble  shooting  on  the  350  GPM  filter/separator. 

HOW  TO  USE  THIS  PROGRAM 

Read  each  section  carefully  and  follow  all  directions.    If  at  any 
time  you  have  any  questions,  call  on  the  instructor  nearby. 

Part  I  is  a  general  description  of  key  components  and  their  functions. 

Part  II  will  teach  you  the  operator's  maintenance  checks  and  you  will 
be  required  to  perform  and  to  operate  the  350  GPM  filter/separator. 

Part  III  is  the  examination  which  will  deal  with  operational 
maintenance  and  operation  of  the  350  GPM  filter/  separator. 
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PART  I 


This  is  the  350  GPM  Filter/Separator.    This  portion  of  your  program 
will  teach  you  it's  key  components  of  the  350  GPM  Filter/Separator  and  how 
they  work  so  that  you  can  operate  it  effectively.    Look  for  the  4"  female 
port.    This  is  the  inlet  port.    The  4"  male  port  is  the  discharge  port. 
Fuel  enters  the  inlet  port  possibly  containing  dirt  and  water.    When  it 
leaves  the  discharge  port,  all  dirt  and  water  have  been  removed. 

Find  the  sight  glass.  This  shows  the  liquid  inside  the  filter/ 
separator  body.  When  there  is  water  in  the  filter/separator  you'll 
see  it  in  the  sight  glass  (See  Fig  2). 

Look  at  figure  one  and  locate  item  #6.    This  is  the  water  drain  off 
valve.    When  the  filter/separator  is  operating,  this  valve  automatically 
drains  off  the  water  that  has  been  removed  from  the  fuel.    Also  when  the 
sight  glass  shows  a  high  water  level,  you  can  open  this  valve  to  drain 
off  the  water. 

Item  #5  is  the  bottom  drain  off.    When  you  want  to  drain  the  entire 
filter/separator  open  this  valve. 

After  the  filter  separator  has  been  operated  for  a  while,  the  filter 
elements  inside  get  dirty  and  clogged  up  with  dirt  and  trash.    When  they 
get  too  dirty  to  work  properly,  the  pressure  differential  indicator 
(item  7)  win  pop  up.    When  this  happens  you  have  to  change  the  filter 
elements . 

Look  on  the  top  of  the  filter/separator  and  locate  rtem  #1.    This  is 
the  air  eliminator.    This  works  siinilar  to  the  air  vent  valve  on  the  350 
GPM  pump.    When  you  Begin  operation,  open  this  valve.    After  all  air  is 
bled  off  and  fuel  starts  coming  out  this  valve,  close  it. 

Look  at  the  filter  canister.    Inside  this  canister  is  a  filter  element. 
These  components  do  the  actual  work  of  removing  sediment  and  water  from 
the  fuel.    There  are  18  of  these  canisters/elements  in  the  350  GPM  filter/ 
separator. 

When  you  think  you  can  identify  and  explain  how  each  of  these  components 
works,  go  on  to  Part  II.    If  you  don't  know  all  the  information  above, 
review  it  and  call  your  instructor  for  help. 
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PART  II 

Now  that  you  know  all  the  key  components  of  the  350  GPM  filter 
separator  we'll  see  how  to  operate  it.    Most  of  the  operating  procedures 
on  this  filter  separator  are  really  operator's  maintenance.    So  pay 
close  attention  to  the  steps  listed  below.    Just  as  you  did  with]  the 
350  GPM  operating  steps,  do  each  one  of  the  steps  in  this  li%t  from 
beginning  to  end        don't  skip  any. 

When  you  finish  the  list  and  know  each  one,  you  will  know  all 
you  need  in  order  to  ooerate  and  maintain  the  350  'GPM  filter  separator. 

1.  Place  filter  separator  on  level  ground. 

2.  Ground  the  unit  and  position  fire  extinguisher. 

3.  Raise  the  cover  and  check       see  if  the  elements  are  installed 
property,  then  clo^se  the  cover.  ^ 

4.  Connect  hoses  to  the  inlet  and  outlet  ports.  \ 

\ 

5.  Check  the  whole  unit  for  leaks  and. cracks  or  damage. 

6.  Start  the  pump. 

7.  Ooen  manual  vent  valve  till  fuel  appears  then  close  the  valve. 

8.  Open  drain  valve  pet  cock  on  liquid  level  gage  (sight  glass). 

9.  Ooen  gage  valves  to  allow  fuel  to  flow  thru  the  filter  separator. 

10.  After  fuel^s  flowing  thru  the  filter  separator,  check  for  leaks. 

11.  Check  press^iire  di.fferenti^l  at  least  every  two  (2)  hours. 

12.  If  pressure  differential  button  is  ud  or  leaks  occur,  shut  down  the 
pumping  operation  at  once  and  correct  the  problem. 

13.  After  operation,  close  val  >\?s  to  isolate  the  filter  separator-  rrom 
fuel  flow.  • 

14.  Open  manual  drain  valve  until  fuel  appears  and  close. 

15.  Check  for  cracks  and  leakr:. 

16.  Close  all  valves  o,)  the  filter  separator. 
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APPENDIX  I  • 

The  "new"  or  latest  350  GPM  filter  separator  used  by  the  Army  today 
workds  basically  the  same  as  the  one  you  just  learned  in  Part  I  of  this 
program.    Just  as  the  "old"  one  it  removes  dirt  and  water  from  the  fuel. 

Lets  take  a  look  at  the  key  components  of  this  unit.    Refer  to  figure 
2  for  location  of  the  component^.. 

Item  1  is  the  air  eliminator  valve  -  you  operate  it  the  same  as  the 
filter/ separator  in  part  1  of  this  program. 

Item  2  is  the  4"  inlet  port. 

Item  3  is  the  4"  disr  .  i.  or  outlet  port. 

Item  4  is  the  water  o.       off  valve.    This  valve  is  hand  operated. 
When  the  sight  glass  (item  5)  shows  water  is  present  in  the  filter/separator 
sump,  you  open  the  valve  and  drain  the  water  out.    Open  the  drain  and  let 
the  liquid  out,  shut  the  valve  when  you  see  fuel  appear. 

Item  5  is  the  sight  glass.    There  is  a  small  ball  that  floats  inside 
this  glass.    The  ball  floats  on  the  water  contained  in  the  filter  separator 
sump.    When  the  ball  is  floating,  you  know  you  have  water  to  drain  off. 

Item  6  is  a  dial  indicator.    This  indicator  takes  the  place  of  the  old 
pressure  differential  indicator.    This  gauge  indicctes  the  cleanliness  of 
the  filter  elements.    When  the  needle  moves  Into  the  red  while  you're 
operating,  continue  using  the  filter  separator  until .the  end  of  tnat 
operation  then  shut  down  and  clean/replace  the  filter  elements. 

Well,  thats  it  as  far  as  key  components.    Not  that  tough  was  it? 
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Lets  go  over  the  operation  and  maintenance  procedures  you  will  be 
required  to  perform  when  you  operate  this  model  filter/separator.  Pay 
attention  and  learn  the  steps  listed  below.    Do  each  one  of  the  steps 
from  beginning  to  end      don^t  skip  any. 

1.  Place  filter  separator  on  level  ground. 

2.  Ground  the  unit  and  position  fire  extinguisher. 

3.  Connect  hoses  to  the  inlet  and  outlet. 

4.  Check  the  whole  unit  for  leaks,  cracks  or  damage. 

5.  Start  the  pump. 

6.  Open  the  water  drain  off  valve  if  the  sight  glass  shows  fuel  in  the 
filter/separator  sump. 

7.  Open  gate  valves  to  allow  fuel  to  flow  thru  the  filter/separator. 

8.  Open  manual  vent  valve  until  fuel  appears  then  close  the  valve. 

9.  After  fuel  is  flowing  thru  the  fil ter/seapartor,  check  for  leaks, 

10.  Check  the  dial  indicator  at  least  every  two  hours. 

11.  If  dial  indicator  goes  into  the  red,  replace  filter  elements  at 
the  end  of  the  operation. 

12.  After  operation,  close  valves  to  isolate  the  filter  separator 
from  fuel  flow. 

13.  Open  manual  water  drain  off  until  fuel  appears. 

14.  Check  for  cracks  and  leaks. 

15.  Close  all  valves  on  the  filter  separator. 


You  have  not  completed  the  operation  and  maintenance  of  both  models 
of  350  GPM  filter  separator  the  Am^y  has  in  use  today.    Review  this  program 
until  you  think  you  know  it.    If  you  have  any  questions,  ask  the  instructor 
for  help.    When  you  think  you  know  all  the  operations  and  maintenance 
proceudre,  ask  the  instructor  for  the  test. 
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FUEL  SYSTEM  SUPPLY  POINT 
(FSSP) 
OPERATION  AND  LAYOUT 


PROPONENT  DEPARTMENT:    Petroleum  &  Field  Services 

November  1977 

This  supersedes  QMS  300.666  H-1  dated  May  1977. 
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FSSP  LAYOUT 
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INTRODUCTION 

You  have  probably  seen  movies  and  television  showing  your  Army  in  action. 
Have  you  ever  wondered  how  all  the  tanks,  jeeps,  trucks,  airplanes, 
generators,  and  other  equipment  on  the  front  lines  managed  to  stay  at 
the  front  and  operating?    Imagine,  if  you  can,  how  much  gasoline,  diesel, 
and  aircraft  fuel  are  needed  for  battlefield  operations. 

In  order  to  meet  the  bulk  fuel  needs  of  today's  fast  moving  combat 

division,  the  Army  developed  a  system  which  can  be  quickly  assembled  or 

disassembled  and  also  receive,  store,  and  issue  large  quantities  of 
bul k  fuel . 

OBJECTIVE 

You  will  be  required  to  lay-out  and  set-up  a  fuel  system  supply  point  to: 

1.  Store  30,000  gallons  of  fuel. 

2.  Receive  fuel  from  Ml 31  tankers  at  two  points. 

3.  Bottom  load  the  M131  and  M49  tankers  from  separate  points. 

4.  Dispense  fuel  from  1"  nozzles  from  three  separate  points. 

5.  Transfer  fuel  from  tank  to  tank  within  the  system. 

6.  Receive  and  issue  simultaneously. 
HOW  TO  USE  THIS  PROGRAM 

All  directions  for  you  to  follow  are  in  the  program.    Read  each  page 
carefully,  and  perform  whatever  action  you  are  told  to  do.    If  you  have 
any  questions,  your  instructor  vdll  help  you.    Work  through  the  program 
at  your  own  pace. 

GOOD  luck: 
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PART  r 

The  beautiful  part  about  the  Fuel  System  Supply  Point  (FSSP)  is  that  it 
is  so  versatile.    We  could  go  into  detail  and  explain  five  ways  to  lay- 
out the  system,  and  after  you  are  familiar  with  the  system,  you  could 
design  five  different  lay-outs  and  someone  else  could  design  five  more. 

There  are  several  things  to  remember  when  laying  out  your  FSSP. 

1.  Make  sure  that  traffic  in  and  around  your  area  is  not  congested. 
Vehicles  should  be  able  to  come  and  go  easily  without  getting  into 
traffic  jams. 

2.  Never  lay-out  a  FSSP  in  a  low  confined  area.    Remember  that  fumes 
are  heavier  than  air.    Select  an  area  where  air  moves  freely  and  can 
carry  away  fumes  safely. 

3.  Insure  that  there  is  a  good  drainage  system.  Heavy  vehicles-  tend 
to  tear  up  the  ground  quite  a  bit.  Heavy  rain  would  cause  a  mud  bath 
and  a  lot  of  stuck  vehicles  unless  there  is  good  drainage. 

4.  Take  advantage  of  natural  cover  and  concealment.    Never  cut  trees 
and  bushes  unless  they  present  a  fire  or  safety  hazard. 

5.  Take  advantage  of  level  ground.    Collapsible  tanks  have  a    .  idency 
to  slip  downhill.    If  the  tanks  cannot  lie  on  perfectly  flat  ground, 
you  might  even  have  to  tie  them  down.    Also,  the  filter  separator  does 
not  work  properly  unless  it  ts  level. 

6.  Insure  fire  and  safety  rules  are  observed.    Check  fire  extinguishers, 
have  sand  and  shovels  available  for  spills,  post  "No  Smoking"  signs, 
construct  firewalls  Ctime  permitting),  and  observe  all  your  other  fire 
and  safety  rules. 
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ANSWER  THE  FOLLOWrNG  QUESTIONS: 


1.    What  do  the  letters  FSSP  mean? 


2.  When  laying  out  a  collapsible  tank  in  the  FSSP,  why  is  it  necessary 
to  make  sure  it  is  on  flat  ground?   


3.    Why  was  the  FSSP  developed? 


4.    When  would  you  cut  and  remove  trees  or  brush  from  your  FSSP  area? 


Turn  the  page,  and  check  your  answers. 


91 


ANSWERS  TO  QUESTIONS  ON  PAGE  3: 

1.  Fuel  System  Supply  Point 

2.  Collapsible  tanks  have  a  tendency  to  creep  or  move  downhill  when 
laid  on  a  slope. 

3.  To  provide  bulk  fuel  for  combat  units  close  to  the  front. 

4.  When  they  present  a  fire  or  safety  hazard. 

If  your  answers  do  not  agree  with  those  above,  review  your  work  before 
going  to  the  next  page.    If  you  have  any  questions,  see  your  instructor. 

NOTE:    At  this  time  you  should  see  the  TV  film  on  the  FSSP. 
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As  we  previously  stated,  there  are  many  different  layouts  for  the  FSSP. 
What  actually  determines  the  exact  layout  will  be  terrain  features  and 
mission  requirements. 

Remove  pages  16  &  17  from  your  program  and  lay  them  beside  your  program 
so  you  can  easily  follow  your  next  steps.    Don't  lose  these  pages  be- 
cause you  will  need  them  later  on. 

1.  Look  on  page  16.    You  see  here  a  basic  layout  for  a  FSSP  very  simila 
to  the  FSSP's  "Wet  System"  at  the  Petroleum  Training  Facility.  (Later 
in  Part  II  of  this  program,  you  will  go  see  this  system.) 

2.  Note  the  large  squares  with  the  large  numbers--these  represent  the 
six  10,000  gallon  collapsible  tanks  in  a  standard  FSSP.    They  are 
numbered  one  through  six  here  for  easy  identification. 

3.  At  the  top  of  page  16  you  have  «  receiving  pump  shown  as  a  small 
square.    Fuel  is  received  into  your  system  through  this  pump. 

4.  From  this  pump,  the  fuel  goes  to  the  filter  separator  marked  "A". 

5.  From  the  filter  separator  marked  "A"T  it^enters  the  striped  line. 
NOTE:    All  of  the  fuel  lines  connecting  the  pumps,  tanks,  and  filter 
separator  are  four-inch  flexible,  wire-stiffened  hoses,  twelve  feet 
long.    They  are  "Quick  Coupled"  together. 

6.  The  striped  line  on  page  16  represents  the  receiving  line,  or  in 
other  words,  the  line  which  carries  fuel  into  the  tanks. 

7.  The  clear  line  is  the  discharge  1 ine--sometimes  called  the  suction 
line  because  it  carries  fuel  out  of  the  tanks. 

8.  The  clear  line  takes  fuel  from  the  tanks  to  the  delivery  pump  at 
the  bottom  on  page  16. 

9.  finrm  the  delivery  pump,  the  fuel  can  go  to  the  solid  black  line  to 
your  ^iite^^  separator  marked  "B"  and  on  to  the  dispensing  points  or 
back  to  ?fiOt:her  tank,  depending  on  what  valves  you  open. 
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You  have  been  looking  at  the  general  layout  of  this  system  on  page  16. 
Now,  let's  take  a  look  at  the  components  in  it. 

1.  Notice  that  on  the  lines  there  are  circles  with  an  "X"  (8).  These 
niarks  represent  valve  assemblies.    They  are  marked  with  small  numbers 
one  through  thirteen. 

2.  Look  at  valve  assembly  "G"  on  page  17.    This  valve  assembly  is 
located  at  the  points  marked  2-4-6-8-10  and  12  on  page  16. 

3.  Look  at  valve  assembly  "A"  on  page  17.  This  assembly  is  located  at 
points  1-3-5-7-9  and  11  on  page  16. 

4.  Find  valv6  13  on  page  16.    This  is  assembly  "B"  on  page  17. 

5.  Numbers  14  and  15  on  page  16  are  "Y"  fittings.    They  are  shown 
respectively  on  page  17  as  assemblies  "J"  and'"H". 
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OPERATION  OF  THE  FSSP 


When  combat  forces  are  on  the  move  they  need  fuel..  Since  it  is  not 
always  possible  to  build  a  pipeline  as  fast  as  units  move,  the  Army 
uses  the  fuel  system  supply  point  (FSSP)  to  supply  fuel  to  these  trucks. 
The  fuel  system  supply  point  is  used  to  receive  fuel  from  trucks,  rail- 
way cars,  aircraft,  tankers  and  pipelines.    The  fuel  is  then  stored 
and  issued  to  using  units  in  the  field. 

On  page  16  of  this  program  is  a  typical  layout  of  the  FSSP.    You  see 
it  has  6  collapsible  tanks.    These  tanks  hold  10,000  gallons  each. 
2400  feet  of  suction  and  discharge  hose  along  with  fittings  and  nozzles, 
two  350  GPM  pumps  and  filter  separators  complete  the  system. 

Pay  close  attention  to  this  lesson  and  you  will  learn  how  to  operate 
the  FSSP  in  receiving  transfer  and  dispensing  operations. 
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OPERATION 


The  first  thing  to  do  is  cTose  a11  valves  in  the  FSSP.    Then  open  only 
those  valves  that  are  needed  for  the  operation.    For  example,  if  a 
tank  truck  is  discharging  fuel  into  the  receiving  point  and  you  want  to 
put  it  in  tank  #3,  let*s  trace  the  flow  and  see  which  valves  to  open 
(look  at  system).    Follow  the  flow  thru  the  receiving  pump  and  filter 
separator  and  down  the  "inside  line"  (striped).    Open  valve  #6.    If  all 
other  valves  have  been  closed,  the  only  place  the  fuel  can  go  is  thru 
valves  #6  and  into  tank  #3.    Got  it?    Always  open  the  valves  on  the 
suction  side  of  the  pump  first  but  don*t  pump  against  a  closed  valve.* 
NOTE:    #14  and  #15  are  "Y"  fittings,  not  vaTves. 

SITUATION  1 

Try  receiving  fuel  and  putting  it  in  tank  #5.  What  valve  would  you  open? 
Close?    Turn  to  page  5  of  this  program  and  see  if  you  are  correct. 

Next,  let*s  try  taking  fuel  out  of  Tank  #6  and  pumping  it  out  to  a 
dispensing  point. 

Notice  that  there  is  a  delivery  pump  -  we  want  to  suck  fuel  cu;  of  tank 

#6  and  pump  it  out  the  dispensing  point  using  this  pump. 

First  close  all  valves.    Next  follow  the  suction  (outside)  line  baqk  to 
tank  six  from  the  suction  side  of  the  delivery  pump.    You  see  that 
valves  #11  would  have  to  be  opened    to  get  fuel  from  tank  #6  into  the 
suction  side  of  the  pump.    Got  itr    Close  all  valves. 

SITUATION  2 

Try  taking  fuel  out  of  tank  #1  and  pumping  it  out  to  a  dispensing  point. 
See  page  10  of  your  program  to  check  on  your  answer. 


*Ouring  warm  up  and  cool  down  the  pump  is  idled  with  the  suction  valve 
open.    When  ready  to  pump,  open  the  discharge  valve  and  then  increase 
the  RPM. 
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331 

Now  that  you  know  how  to  receive  fuel  and  dispense  fuel  with  the  FSSP, 
let's  see  how  to  transfer  fuel  ff'om  one  tank  to  another  within  the 
system.  ^ 

Let's  try  transforring  fuel  from  tank  1  to  tank  4.    First  close  all  valves. 
Next  open  valve  1  -  this  will  get'fUel  out  of  tank  1  and  into  the  suction 
side  of  the  delivery  pump.    Now  fallow  the  fuel  out  of  the  discnarge  port. 
Open  valve  #13,  this  will  put  fuel  into  the  inside  line  (striped).  Open 
valve  #8.    This  will  let  fuel  flow  olit  ofrthe  inside  line  and  into  tank 
#4.    Review  this  exercise  until  you. feel  you  understand  all  the  steps 
involved.    If  you  have  any  questions  -  ask  your  instructor  for  help. 
When  you  feel  you  know  how  to  transfer  fuel  from  one  tank  to  another 
within  the  sytem,  try  the  next  exercise. 

SITUATION  3 

Transfer  fuel  from  tank  6  to  tank  2.    Check  on  page  10  of  this  program 
for  the  solution.  '*  ^ 


remember: i:  -  Never  pump  against  a  closed  valve  -  before  bringing  d 
pump  on-line  make  sure  .the  fuel  has ■ somewhere  to  gol 

Review  all  of  the  operations  you  have  learned  in  this  program  until 
you  can  perform  each  of  them^ 


SITUATION  1  SOLUTiq^J:    You  should  have  opened  valve  #10.    All  other 
valVes  should  be  closed.    If  you  didn't  open  and  close  valves  in  this 
manner  go  back  and  see  that  you  understand  why  they  are. 


•.SITUATION  2  SOLUTION:    You  should  have  opened  valve  #1.    All  oth^r  valves 
should  be  closed.    If  you  didn't  open  valve  #1  go  back  in  the  .program 
and  find  out  why  is  should  be  opened.  ^ 

SITUATION  3  SOLHJ"ION:    You  should  have  opened  valves  M  and  11.  All 
other  valves  should  be  closed.    Make  sure  you  know  why  the  above  valves 
should  be  opened  and  closed  by  reviewing  your  program. 
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PART  II 


Having  familiarized  yourself  with  the  basic  operation  and  layout  of  the 
FSSP^  you  a>^e  ready  for  the  practical  exercise  which  begins  with  a 
walk-thru  of  t..3  wet  system.'    At  this  time^see  your  training  manager 
and  ask  for  the  PE  on  the  FSSP. 
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You  should  now  be  standing  beside  the  receiving  pump  in  the  FSSP  "Wet 
System"  in  the  PTF.    There  is  only  one  receiving  point  here.  Walk 
through  the  system,  noting  the  different  types  of  assemblies,  and  where 
and  how  they  are  used.    Follow  the  steps  outlined  below. 

1.  At  the  end  of  the  receiving  line,  you  see  a  3"  gate  valve.  It  is 
similar  to  assembly  "E"  on  page  17,  except  that  it  is  3"  inlet  and  3" 
outlet. 

NOTE:  At  this  point^a  3"  Quick  Opening  Ball  Valve  should  be  used,  but 
they  are  in  short  supply.  This  valve  will  be  replaced  when  the  valves 
arrive. 

2.  Follow  your  3"  line  back  to  a  special  assembly.    This  assembly  has 
three  3"  female  ports  and  one  4"  male  port.    You  can  see  where  two 
additional  receiving  lines  could  be  attached. 

3.  Follow  down  the  4"  line  to  your  next  assembly.    This  is. assembly  "C" 
on  page  17.    At  this  point^you  can  see  that  we  have  a  bypass  line  in- 
stalled with  a  gate  valve.    See  how  you  could  bypass  your  pump,  using 
the  truck's  pump  to  off-load  its  fuel.    This  is  good  to  remember  should 
ydur  pump  ever  get  deadlined  or  be  needed  elsewhere. 

4.  Follow  on  down  the  line  into  the  FSSP  until  you  come  to  an  assembly 
"B"  (or  4"  gate  valve).    Stand  beside  this  valve  and  look  at  the  way  the 
hose  lines  are  laid  out.    The  line  you  have  been  walking  is  the  receiving 
line,    rt  forms  the  elongated  "U"  of  the  inside  line. 

5.  Note  that  all  of  the  tanks  are  connected  to  this  receiving  line  with 
a  "G*'  assembly.  . 

6.  While  still  at  this  spot,  note  the  outside  line.    It  lies  along  the 
firewall  forming  a  large  elongated  "U"    around  your  receiving  line. 
This  line  is  the  suction  line  to  the  issue  pump. 

7.  Note  that  all  the  tanks  are  connected  to  this  line  with  assembly  "A". 

8.  Proceed  up  the  receiving  line  until  you  come  to  assembly  "H".  This 
is  a  "Y"  type  assembly.    On  two  sides  of  this  assembly  there  is  a  "B" 
assembly.    These  gate  valves  serve  as  blocking  valves  to  cut  down  fuel 
loss  if  repairs  are  needed.    Note  that  this  "H"  assembly  is  connected 
to  the  discharge  side  of  the  issue  pump. 

9.  Note  that  the  outside  line  is  connected  to  the  suction  side  of  the 
issue  pumping  using  as  assembly  "C"  and  one  assembly  "B'\    Again,  tho 
'•B"  a^emhlv  Ured  as  a  block  valve.    At  this  point,  you  could  use  an 
assembly  "J^'  iiistead  of  the  "C*".    Remember  this;    because  when  you  lay- 
out the  system,  you  will  have  to  use  the  "J**  assembly. 

IQ.    Go  to  the  tssue  pump  &  follow  the  discharge  line  to  the  filter 
separator. 
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11.  See  how  the  th-ee  "B"  assemblies  are  used  so  that  fuel  can  be 
pumped  through  the  unit  or  bypass  the  unit.    There  is  a  "B"  assembly 
on  either  si .e  of  the  filter  separator  and  one  in  the  bypass  line. 

12.  Continue  down  the  ,e  to  a  'G"  assembly.  At  this  point  you  connect 
to  the  issue  points.  To  your  right  you  see  two  3"  bottom  loading  points. 
The  farthest  point  ha?  thp  3"  Quick  Opening  Ball  Valve  and  the  nearest 

is  a  qui:k  couple  fittin^  .nly. 

NOTE:    Take  a  few  minutes  to  study  how  these  points  are  connected  to  the 
main  four  inch  lines;  then,  return  to  this  point. 

13.  ^  Turn  left  and  follow  the  issue  line  down  to  the  next  point.  Here 
again  we  have  a  bottom  loading  point  with  a  3"  quick  coupling  end. 
Notice  how  the  "C"  and  "D"  as:iemblies  are  used  to  make  this  connection. 

14.  Follow  on  down  th^  line,  past  the' next  point,  until  you  come  to  a 
"D"  assembly  in  the  main  line.    This  reduces  your  line  from  4"  to  3". 

15.  Follow  on  down  the  line  to  an  "E"  assembly.    This  reduces  the  3" 
line  to  2".    Connected  to  this  "E"  assembly  is  assembly  "F"  and  your  1" 
dispensing  hose  and  nozzle. 

16.  Follow  the  line  to  its  end  and  you  will  see  two  more  1"  dispensing 
points  connected  the  same  as  the  first. 

You  have  now  walked  tfirough  the  complete  system.    Compare  this  system 
to  the  basic  layout  on  page  16. 

By  the  way,  see  the  dirt  walls  ay*ound  each  10,000  gallon  collapsible 
tank?  These  are  called  firewalls.  We  use  them  to  protect  the  tanks 
from  ground  fire  and  in  case  the  tank  springs  a  leak,  the  fuel  won't 
run  everywhere.  The  firewall  must  be  la^ge  enough  to  hold  100%  of  the 
fuel  in  the  tank  and  still  have  1  foot  of  "free  board"  or  wall  above 
the  fuel  surface  if  the  tank  ruptured. 

Also,  see  the  display  beside  the  350  GPM  dispensing  pump.    If  any  of 
your  collapsible  tanks  spring  a  leak,  you'll  have  to  use  one  of  tne 
emergency  repair  devices  shown.    Take  a  close  look  at  them  and  if  you 
have  any  questions,  ask  your  instructor  for  help. 

When  you  feel  confident  that  you  understand  how  the  system  ir  assembled 
report  to  the  instructor  in  the  FSSP  dry  system  for  Part  III. 
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PART  III 


Your  instructor  will  place  you  in  a  group  of  students,  at  the  same 
stage  of  this  course  as  you  are.    The  instructor  will  assemble  your 
group  at  the  starting  point.    This  will  be  a  practice  exercise;  so 
when  the  instructor  gives  you  the  go  ahead,  read  your  instructions 
carefully,  and  follow  directions  closely.    Upon  completion  of  this 
exercise,  your  group  will  be  tested  on  laying  out  this  system 
correctly  without  the  aid  of  diagrams  or  text.    It  will  be  a  timed 
exam  in  which  you  have  a  limited  time  in  which  to  layout  the  FSSP. 

1.  In  front  of  you  there  is  a  layout  diagram  of  the  FSSP  that  you  are 
to  construct.    (You  have  a  copy  of  the  layout  on  page  15  of  your 
program). 

2.  The  three  10,000  gallon  collapsible  tanks,  the  350  GPM  pump,  and 
the  filter  separator  are  already  in  place.    DO  NOT  MOVE  THEM. 

3.  Key  points  in  the  layout  are  designated  as  POINT  #1,  POINT  #2,  etc. 
Look  near  the  bottom  of  the  diagram  and  you'll  see  POINT  #1.  Now,  look 
behind  you,  and  you  will  see  a  stake  with  a  sign  marked  POINT  #1. 

4.  All  the  equipment  you  need  from  Point  #1  through  Point  #4  is  on 

Pad  "A".  From  Point  #4  through  Point  #10  is  on  Pad  "B".  The  hard  hose 
IS  stored  in  its  rack. 

5.  Before  you  begin  construction,  pay  close  attention  where  each  piece 
is  stored;  because,  after  you  complete  the  exercise,  you  will  have  to 
return  all  the  pieces  to  their  proper  storage  places. 

6.  Construct  your  layout  now. 

7.  After  completion  of  layout,  ask  your  instructor  to  check  your  work. 

8.  In  the  examination,  you  will  have  to  construct  this  layout  from 
memory  In  a  limited  amount  of  time.    If  you  and  your  group  feel  ready 
for  the  exam,  replace  all  the  equipment  in  its  original  storage  point. 
You  may  practice  again,  if  you  feel  it's  necessary.    Then  advise  your 
instructor  you  are  ready  for  the  exam. 

NOTE:  After  the  layout  portion  of  the  exam  your  instructor  will 
supervise  you  in  a  wet  system  exercise  and  the  other  half  of  the 
examination. 
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INSTRUCTIONS  TO  STUDENT 


N  0  T  i  C  £ 

Read  all  the  instructions  carefully  and  follow  your  text  closely. 
Do  not  move  on  to  the  next  step  until  you  understand  the  step  you  are 
on.    If  you  run  into  problems  consult  your  instructor.    Proceed  at  you 
own  pace. 

GOOD  luck:  : 
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INTRODUCTION 


In  this  lesson  you  will  learn  how  to  safely  operate  the  M-131, 
^  5,000  gallon  semi-trailer.    This  semi-trailer  is  used  throughout  the 
Army  ar^d  there  is  no  doubt  you  will  be  working  with  this  tanker  when 
you  leave  the  school . 

The  most  common  models  used  in  the  Army  today  are  the  M131A4C 
and  M131A5C.  There  are  only  minor  differences  between  each  model: 
the  M131A4C  has  four  1,250  gallon  compartments  and  M131A5C  has  two 
2,5000  gallon  compartments. 

These  semi-trailers  are  designed  to  carry  5,000  gallons  of  fuel  on 
hard  surface  roads  or  3,300  gallons  on  rough  terrain  (off  the  road  a55  in 
tactical  s-ituations) .    During  this  lesson  you  wilTonly  be  working  with 
the  M131A5C,  but  if  you  can  fully  understand  all  you  need  to  know  about 
this  tanker,  you  will  find  that  it  will  be  a  snap  to  operate  the  other 
models.    For  additional  information  about  Ml 31  series  semi -trailers, 
you  can  refer  to  TM  10-1113.    It  would  be  well  to  remember  this  TM 
because  you  will  frequently  use  this  book  in  the  field  after  you  leave 
school . 

TURN  THE  PAGE 
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OBJECTIVES 


As  a  result  of  the  instructions  in  this  lesson  and  when  provided 
with  a  M131,  5,000  gallon  semi-trailer,  the  student  will  be  able  to: 

1.  Perform  operator's  maintenance  on  the  semi^-trailer 

2.  Operate  the  manifold,  auxilary  pump  and  components  of  the 
semi-trailer  to  perform  on-loading  and  off-loadin^'operations  observing 
all  safety  precautions.  v 
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PART  I  -  Safety 

You  have  already  learned  that  safety  is  emphasized  in  every 
petroleum  operation.    Still  safety  cannot  be  preached  enough.    Every  year 
there  are  people  killed  and  seriously  injured  because  someone  forgot 
safety.    Study  the  following  list  of  safety  precautions  and  remember 
these  safety  rules.    There  is  very  little  danger  when  you  follow  the  rules, 

1.  Make  sure  all  equipment  is  bonded  and  grounded. 

2.  Rules  prohibiting  smoking  must  be  established  and  strictly 
enforced.    NO  SMOKING  signs  must  be  prominently  posted. 

3.  Fire  fighting  equipment  must  be  operational  and  easy  to  get  to. 

4.  Open  flames,  heating  stoves,  electric  tools  and  any  flame  or 
spark  producing  equipment  must  be  prohibited  from  the  petroleum  transfer 
area. 

5.  Spills  should  be  avoided  and  cleaned  up  immediately  should  they 
occur. 

6.  Make  sure  there  is  adequate  ventilation. 

7.  Tank  vehicles  should  be  at  least  25  feet  apart  and  drivers  must 
be  observant  of  safety  precautions. 

8.  Practice  good  housekeeping  by  keeping  rags,  tools  and  debris 
out  of  the  operating  area. 

9.  Keep ;tractor  and  semi -trailer  coupled  so  that  it  can  be  moved 
quickly  1n  an  emergency. 

10.  Do  nat  wear  synthetic  clothes  or  shoes  with  metal  cleats  or 
nails. 
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n.    Do  not  breathe  fuel  fumes.    Stay  upwind. 

12.  Perfonn  frequent  inspections  of  equipment  and  your  area.  Find 
trouble  before  it  starts. 

13.  Never  wear  headgear  over  open  hatches. 

Now,  take  a  blank  piece  of  paper  and  without  looking  at  this 
list,  see  if  you  can  write  13  safety  rules,  then  compare  your  list  to 
the  previous  list. 


m-6 


2% 

Part  ri  -  Film  and  Display 

During  this  phase  of  instruction  you. will  see  a*film  on  tank  vehicle 
operation  and  familiarize  yourself  with  the  manifold  and  pumping  system 
of  the  M131A5C. 

1.  Watch  the  film  on  tank  vehicle  operations.    NOTE:    You  are  only 
concerned  with  the  5,000  gallon  tanker  in  this  lesson. 

2.  Move  to  the  M131A5C  training  aid  display.    At  this  display 
you  will  learn  how  the  fuel  flows  through  the  manifold  and  pumping 
system  of  the^ehicle. 

a.    First  look  at  the  manifold,  #1.    The  manifold  is  a  hollow 
chamber  used  to  route  the  flow  of  fuel  in  different  directions. 

.   b.    The  gravity  discharge  valve  #2  allows  fuel  into  or  out  of 
the  manifold.  *  •  -  *  " 

c.  On  the  back  side  of  the  manifold  you  can  see  two  pipes 
that  go  to  the  front  and  rear  tanks.    Check  these  pipes  out  and  note 
where  they  connect  to  the  manifold. 

d.  At  either  end  of  these  pipes  you  have  a  valve.    On  the  tank 
end  of  these  pipes  are  the  emergency  dump  valves  =^3.    Follow  the  cable 
back  from  the  emergency  dump  valves  and^^you  see  they  go  to  the  dump 
valve  levers,  #4,  just  to  the  left  of  the  manifold.    Check  this  out. 

The  other  end  of  these  two  .pipes  are  connected  to  the  backside  of  the 
manifold.    They  are  opened  and  clos.ed  by  the  compartment  manifold 
valves  #5  and  #6,  located  or)  the  front  of  the  manifold.    With  what 
you  have  just  learned,  follow  the  flow  of  fuel  to  or  from  either 
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compartment  through  the  gravity  discharge  port,  as  indicated  by  the 
yellow  lines  on  the  display. 

e.    The  pump  cutoff  valve,  #7,  is  on  the  far  right  of  the  manifold. 
Just  above  it  is  the  pump  intake  valve,  #8.    Follow  the-  pipe  behind  each 
valve  and  you  see  that  they  join  together  just  above  and  behind  the 
right  rear  of  the  manifold.    After  these  pipes  join  together  into  one 
pipe,  the  pipe  runs  to  the  suction  side  of  the  pump,  #9.    With  what  you 
have  just  learned,  follow  the  flow  of  fuel  from: 

(1)  The  pump  intake  valve  to  the  suction  side  of  the  pump, 
as  indicated  by  the  blue  line  on  the  display. 

(2)  From  either  compartment  through  the  manifold  to  the  suction 
side  of  the  pump,  as  indicated  by  the  red_line  on  the  display. 

f.  From  the  pump,  #7,  the  fuel  can  flow  two  ways: 

(1)  First  it  can  flow  directly  to  the  3-inch  discharge  valve, 
#10,  as  indicated  by  the  black  line  on  the  diagram. 

(2)  Second,  it  can  flow  to  the  filter  separator,  #11,  as 
indicated  by  the  green  line  on  the  display. 

With  what  you  have  just  learned  follow  the  flow  of  fuel  until  you  are 
satisfied  that  you  understand  the  manifold  system. 

g.  From  the  filter  separator  the  fuel  passes  through  the  3-way 
valve,  #12,  meter,  #13,  and  is  discharged  through  the  0-55  GPM  dispensing 
hose,  #14,  or  the  225  GPM  dispensing  hose,  #15.    NOTE:    The  cutoff  valve 
to  the  appropriate  hose  and  the  3-way  valve  would  be  open  during- this 
operation.    This  will  be  explained  in  detail  later  in  the  lesson.  Follow 
the  flow  of  fuel  from  the  filter  separator  to  the  discharge  hoses  as 
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indicated  by  the  white  line  on  the  display. 

3.    Now  that  you  understand  how  the  fuel  flows  through  the  manifold 
and  puirping  system,  study  the  following  operations  using  the  train'''ng 
aid  display. 

a.  Bottom  loading  I'sing  the  pump  at  the  source  of  supply.  Fuel  is 
not  filtered  or  metered  when  using  this  method. 

(1)  Connect  a  3-inch  hose  from  the  source  of  supply  to  the 
gravity  discharge  valve. 

(2)  Open  the  gravity  discharge  valve,  #2. 

•    (3)    Open  one  of  the  compartment  manifold  valves,  #5  or  #6. 

(4)  Open  one  of  the  emergency  dump  valve  levers. 

(5)  Trace  the  flow'of  fuel  from  the  gravity  discnarge  valve 
to  one  of  the  compartments. 

b.  Bottom  loading  through  the  pump  intake  valve  using  the  on- 
board pump.    When  using  this  method  the  fuel  is  not  metered  or  filtered. 

(1)  Connect  a  3-inch  hose  from  the  gravity  discharge  valve,  #2 
to  the  pump  discharge  val ve,  #10. 

(2)  Connect  a  3-inch  hose  from  the  pump  intake  valve,  #8,  to 
thB  sourse  of  supply. 

(3)  Open  one  of  the  emergency  dump  valve  levers,  #4. 

(4)  -  Open  one  of  the  compartment  manifold  valves,  #5  and  #6. 

(5)  Open  the  gravity  discharge  valve,  #2. 

(6)  Open  the  pump  discharge  val\  ,  #10. 

(7)  Open  the  pump  intake  val\^-,  #8. 

(8)  Open  the  pu.np  cut-off  valve. 
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(9)    T/ace  the  flo^  of  fuel  from  the  pump  intake  valve  through 
the  pump,  througri  the  r  -mp-  discharge  valve,  through  the  gravity  discharge 
valve,  through  the  manifoU  and  compartment  manifold  valve,  through  the 
emergency  dump  valve  to  the  coi.vdrtment. 

c.  Gravity  discharging  through  the  gravity  discharge  valve.  The 
fuel  is  not  filtered  or  nietered  when  using  this  method. 

(1)  Connect  a  3-inch  hose  froir.  the  gravity  discharge  valve,  #2, 
to  the  receiving  vehicle  or  recepticle. 

(2)  Open  one  of  the  emergency  dump  valve  levers,  #4. 

(3)  Open  one  o''  the  compartment  man' fold  valves,  #5  or  #6. 

(4)  Open  the  gravit;  discharge  valve,  #2. 

(5)  Tracj  the  flow  of  ^  jel  from  one  of  the  compartments  through 
the  manifold  to  the  gravity  discharge  valve. 

d.  Unloading  by  pump,  thrcjgh  the  pump  discharge  valve.    The  fuel 
is    it  filtered  or  mete!  ed  when  usinv,  this  method. 

(1)  Connect  a  3-incK  hose  frrn  the  pump  discharge  valve,  #10, 
to  the  receiving  receptacle. 

(2)  Open  one  of  the  emergency  iump  valve  levers,  #4. 

(3)  Open  one  of  the  compartment  manifold  valves,  #5  or  #6. 

(4)  Open  the  pump  cut  off  valve  #7. 

(5)  Trace  the  flew  of  fuel  from  one  of  the  compartment^  through 
the  manifold  and  pump  to  the  pump  discharge  valve. 

e.  Discharging  through  the  225  GPM  hose.    The  fuel  is  filtered 
and  metered  when  using  this  method. 


116 


390 

(1)  Open  the  three  way  valve  #12,  by  pulling  the  operating 
lever,  #16,  out. 

(2)  Open  one  of  the  emergency    dump  valve  levers,  #4. 

(3)  Open  one  of  the  compartment  manifold  valves,  #5  or  #6. 

(4)  Open  the  pump  cut  off  valve,  #7. 

(5)  Open  the  225  GPM  cut  off  valve,  #17. 

(6)  Trace  the  flow  of  fuel  from  one  of  the  compartments  through 
the  manifold,  the  pump,  the  filter  separator,  the  3-way  valve,  the  meter 
and  to  the  225  GPM  hose  reel . 

4.    Review  and  study  the  five  operations  you  have  just  conducted. 
If  you  have  any  problems  contact  an  instructor  for  assistance.  Proceed 
to  Part  III  when  you  are  satisfied  that  you  know  the  five  operations. 
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PART  III 
EQUIPMENT  FAMILIARIZATION 

During  this  phase  of  instruction  'ou  will  familiarize  yourself  with 
the  tank  vehicle  (M131A5C)  and  the  eq-.  ^mpnt  that  comes  with  it.  From 
here  on  all  instruction/training  will  be  conducted  in  the  Petroleum 
Training  Area  (PTF).    Your  instructor  will  tell  you  which  semi-trailer 
you  will  be  working  on. 

1.  Stand  at  the  rear  of  the  semi -trail er.    Just  on  the  left  of  the 
tank  you  will  find  a  small  compartment  door.    Open  this  door  and  inside 
you  will  find  three  3-inch  hoses  and  one  gage  stick.    Remove  the  gage 
stick  and  look  at  it  closely.    One  side  is  marked  for  compartment  #1, 
the  other. side,  compartment  #2.    Compartment  #1  is  the  front  tank  and  #2 
IS  the  rear  tank.    Replace  the  stick  in  side  compartment  after  you  are- 
sure  you  can  read  it. 

2.  Now  look  at  the  ladder.    The  obvious  purpose  of  this  ladder  is 
to  climb  up  on  the  tanker.    This  ladder  has  another  purpose.    Notice  that 
the  laddar  rails  extend  through  the  bumper  and  they  are  hollow.    In  the 
event  of  an  overfill  or  spill  on  top  of  the  tanker  the  fuel  would  flow 
through  these  ladder  rails.    Remember  this  and  have  drip  pans  available 
to  put  under  the  ladder  during  operations. 

3.  CMmb  the  ladder  and  open  the  hatch  cover  on  ta:. ,  compartment 
#2  (rear).    On  the  bottom  of  the  cover  you  can  see  the  pressure  relief 
vent  valve.    Look  inside  the  hatch.    You  will  see  a  round  disc  on  a 
metal  rod'.    This  disc  is  calibrated  so  that  when  the  fuel  level  is  at 


the  disc  there  is  2,5000  gallons  of  fuel  in  the  compartment.    (This,  of 
course,  is  liquid  gallons  and  for  actual  gallons  a  temperature  conversion 
for  volume  correction  is  necessary.)    Close  the  hatch  cover  and  check 
compartment  #1.    You  can  see  they  are  the  same. 

4.    Secure  the  hatch  covers  and  return  to  the  ground  facing  the  rear 
of  the  truck.    Move  around  to  the  right  side  of  th:^  truck.    Just  in  front 
of  the  wheels  you  will  find  a  large  compartment.    It  is  called  the  curb- 
side  cabinet.    Open  the  door  and  you  will  find  an  engine  and  pump.  There 
are  several  key  points  to  remember. 

a.    The  engine  is  in  the  left  side  of  the  cabinet. 

b     The  engine  oil  dip-stick  is  on  top  of  the  engine  near  the  back. 
Take  it  out,  look  at  it  and  put  it  back. 

c.  The  air  filter  for  the  carburetor  is  located  near  the  left 

front  of  the  engine.  It  operates  the  same  as  the  filter  on  the  3^0  GPM  " 
pump  you  already  studied.    Note  the  reset  button  on  top  of  it. 

d.  There  is  a  manual  choke  control  above  the  cauburetor  on  the  left 
side  of  the  engine.    If  you  need  to  use  this  choke  you  will  need  an 
assistant  since  the  starter  button  is  on  the  other  side  of  the  trailer. 

e.  On  the  top  left  rear  of  the  engine  is  the  speed  control  lever. 

f.  In  the  right  side  of  this  cabinet  you  will  find  the  pump, 
gasoline  tank  and  battery. 

g.  Near  the  bottom  of  the  pump  on  the  right  side  you  see  a  drain 
plug.    Some  units  have  a  drain  line  with  a  pet  cock  valve  attached  for 
quick  opening  and  closing.    In  sub-freezing  weather  it  is  necessary  to 
drain  off  any  accumulated  water  in  the  pump  after  each  operation  before  it 
freezes . 

119 


353 

h.    At  the  top  nght  of  the  cabinet  is  your  gasoline  tank.  Check 
the  volume  of  gasoline  in  the  tank  by  removing  the  filler  cap  on  top  and 
looking  inside.    Under  the  gasoline  tank  is  a  glass  sediment  bowl  to  catch 
any. water  or  se^^^ment  in  the  gasoline.    Some  of  these  bowls  have  a  needle 
to  let  the  fuel  flow  through  it  and  some  don't.    If  it  has  one  it  opens 
counter-clockwise  and  closes  clockwise. 

5.    Close  the  curbside  cabinet  door.    Just  to  the  right  of  the 
cabinet  you  see  the  filter  separator.    At  the  bottom  of  the  separator 
you  see  a  manual  water  drain.    The  unit  is  also  equipped  with  an  auto- 
matic water  drain.    You  can  see  the  hole  for  that  drain  beside  the 
manual  water  drain  valve. 

NOTE:    When  new  trailers  are  shipped  from  the  factory  or  the  trailer  is 
shipped  long  distances,  say  from  California  to  Korea,  the  float  inside 
the  separator  is  wired  down  to  prevent  damage  and     plug  is  installed  -^r.* 
the  drain  opening.    This  situation  has  to  be  corrected  before  fuel 
put  in  the  tanker  so  remember  this  if  you  are  ever  iM  a  unit  and  rec^  i  /?. 
a  new  or  replacement  trailer.    You'll  learn  more  on  the  filter  sepsra 
later  but  now  continue  your  trip  around  tne  semi-trailer. 

5.    Just  in  front  of  the  spare  tire  yo»j  see  the  landinc,  gear.  You 
will  not  be  required  to  operate  this  ^^--ufnent  or  be  tested  on  it  but  yu 
should  be  familiar  with  it.    Sometimes  this  landing  gear  is  referred  to 
as  "Dollys"  but  th^  correct  aame  is  landing  gear.    Just  above  the  crank 
gear  box  is  a  foot  pad.    There  is  also  a  foot  pad  on  the  other  side  of 
the  semi-trailer.    These  pads  mzt       :?j  :ereri  under  the  feet  of  the 
landing  gear  whe'i  the  gear  is  lowr-'ed.    The  U'.ding  gear  is  lowered  by 
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turning  the  crank  clock-wise  and  raised  by  turning  it  counter-clock- 
wise. 

The  operation  of  lowering  the  landing  gear,  disconnecting  the 
tractor  and  pulling  the  tractor  away  is  called  "Spotting  The  Trai  e^^'* 
or  sometimes  —    "Dropping  The  Trailer".    If  you  have  to  do  this 
remember  to  do  three  things  in  this  and  only  in  this  order. 

a.  Lower  the  landing  gear  until  the  feet  are  approximat.^iy  ^7 
inch  above  the  foot  pads  and  centered.    DO  NOT  LOWER  THE  FEE''  A'  l  ^HE 
WAY  DOWN  TIGHT. 

b.  Pull  the  fifth  wheel  release  arm  fonvard  until  it  Iock. 

c.  Remove  air  brake  lines  and  electric  inner  vehicular  cable. 
You  will  not  be  required  to  "Spot  The  Trailer"  during  this  lesso 

but  you  should  be  familiar  with  the  procedure. 


TURN  THE  PAGE 


121 


35f 

Before  continuing  on  in  the  program,  answer  the  following  questions. 

1.    What  is  the  round  disc  in  each  compartment  used  for?   


2.  If  the  fuel  tanks  were  half  filled,  how  could  you  determine  how  many 
gallons  of  fuel  are  in  the  tanks?   


3. 

How  many  gallons  of  fuel  can  the  trailer  carry  when  used  off  the  road? 

4. 

What  TM  can  you  use  to  find  answers  to  problems  with  the  trailer? 

5. 

Which  rule  of  safety  is  most  important? 

• 

6. 

What  is  the  diameter  of  the  three  hos^i  in  the  hose  compartment? 

7. 

Where  is  the  engine  battery  located? 

8. 

Why  is  it  important  not  to  crank  the  landing  gear  down  tight? 

TURN  THE  PAGE 
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The  answers  for  the  preceding  questions  are: 

1.  The  discs  are  used  to  indicate  when  the  tank  is  full. 

2.  Use  the  gage  stick,  which  is  located  in  the  hose  compartment,  to 
determine  how  many  gallons  are  in  a  partially  filled  tank. 

3.  The  off  the  road  capacity  for  the  M131A5C  is  3,300  gallons. 

4.  Petroleum  Tank  Vehicle  Operations  are  covered  in  TM  10-1113. 

5.  No  one  safety  rule  is  more  important  than  another.    Breaking  any 
safety  rule  could  result  in  disaster. 

6.  The  delivery  hoses  are  three  inches  in  diameter  quick  couple  hoses. 

7.  The  engine  battery  is  located  in  the  right  side  of  the  curb-side 
cabinet. 

8.  This  was  a  tricky  question  since  the  answer  isn't  in  the  lesson  or 
the  TM.    The  answer  is  this:    the  semi-trailer  when  loaded  is  quite  heavy. 
Leaving  about  1/2-inch  of  drop  space  under  the  landing  gear  insures  tnat  tne 
truck  will  lift  most  of  the  weight  off  the  landing  gear  when  it  is  hooked 

up  again.    The  trailer  doen't  actually  drop  this  half  inch  since  it 
slides  down  on  the  skid  plate.    The  trailer  will  sometimes  settle  a 
little  so  more  than  a  half  inch  drop  space  could  result  in  difficulty  in 
"hooking  up".    Remember  the  crank  is  used  to  raise  and  lower  the  landing 
gear,  NOT^  to  raise  or  lower  the  trailer. 

If  you  didn't  know  the  answers  to  the  above  questions  or  are  unsure 
of  anything  so  far      go  back  and  review  the  program  or  ask  your 
instructur  for  help. 

If  you  have  everything  under  control,  TURN  THE  PAGE. 
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LET^S  GET  ON  WITH  THE  PROGRAM: 

7.  Go  to  the  left  front  corner  of  the  trailer.    Mounted  on  the 
frame,  below  the  tank,  on  the  left  front  corner  you  see  a  red  trip  levL^r. 
A  cable  runs  from  there  to  the  emergency  dump  valves  and  during  an 
operational  emergency  the  dump  valves  can  be  closed  by  pulling  this  lever. 

8.  Move  down  the  side  of  the  trailer  to  the  large  "roadside  cabinet" 
This  cabinet  has  two  large  doors.    Before  you  open  these  doors  there  are 
two  things  to  check  out: 

a.  On  the  left  side  of  the  cabinet  there  is  a  red  handle  with  a 

red  cover.  This  ts  the  "EMERGENCY  CABINET  FIRE  EXTINGUISHER".  CAUTION  - 
DO^  NOT  PULL  THIS  HANDLE! 

This  handle  connects  to  a  CO2  cylinder  inside  the  cabinet  and 
when  the  handle  is  pulled  the  cylinder  is  immediately  emptied  and  both 
"roadside"  and  "curbside"  cabinets  are  filled  with  CO2.    It  is  a  one  shot 
operation  and  once  used  it  has  to  be  recharged  by  the  fire  department. 

b.  Look  above  the  roadside  cabinet.    You  see  the  long  tubes  which 
contain  the  hoses  and  the  short  tube  containing  the  gage  stick.  Notice 
there  is  a  small  door  on  the  front  end  of  the  large  tubes.    It  is 
necessary  to  have  a  door  at  either  end  because  to  remove  the  hose  you 
must  open  both  ends  and  push  the  hose  out  about  a  foot  in  order  to  get  a 
grip  on  the  hose. 
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9.    Your  next  step  is  to  open  the  roadside  cabinet.    On  the  next 
page  you  see  a  picture  of  this  cabinet.    Listed  below  on  this  page-  is  a 
list  of  each  item  in  the  cabinet  by  name.    Go  through  this  list  one  at  a 
time  and  find  each  item  in  the  cabinet. 

1 ,  11/2  inch  nozzle 

2,  1  1/2  inch  hose  on  reel  (0-55  GPM  dispensing) 

3,  Hose  reel  handcrank  attached  to  shaft 

4,  Fire  system  nozzle 

5,  Control  and  instrument  panel 

6,  Rate-of-flow  selector  valve 

7,  Meter 

8,  225  GPM  cutoff  valve  handwheel 

9,  Fire  system  nozzle    (other  location) 

10.  2  1/2  inch  hose  on  reel  (225  GPM  dispensing) 

11 .  2  1/2  inch  nozzle 

12.  Hose  reel  crankshaft 

13.  Pump  intake  valve 

14.  Pump  cutoff  valve  handwheel 

15.  Rear  compartment  manifold  valve  handwheel 

16.  Hose  reel  handcrank  clamps 

17.  Gravity  discharge  valve 

18.  3-wdy  valve  lever 

19.  Front  compartment  manuc-d  valve  handwheel 

20.  Pump* discharge  valve 

21 .  Static  reel 

22.  Emergency  dump  valve  operatin-j  levers 

23.  Fire  extinguisher 
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10.  After  you  have  studied  this  list  take  a  close  look  in  the 
cabinet.    You  should  be  able  to  find  a  valve  in  the  cabinet  that  is  not 
on  the  list.    Try  now  to  find  the  valve  in  the  cabinet  that  is  not  on 
the  list. 

11.  Did  you  find  the  valve?    It  is  behind  the  meter.    We  call  this 
valve  the  "D"  valve.    It  is  used  for  defueling  using  the  225  GPM  hose 

or  gravity  discharging  through  the  meter  and  225  GPM  hose. 

12.  It  is  important  that  you  knov/  the  names  and  locations  of  each 
piece  of  equipment  in  this  cabinet.    Take  a  few  minutes  now  to  study 
the  list  and  picture,  comparing  it  to  the  cabinet.    When  you  are 
completely  familiar  with  this  phase  of  instruction,  proceed  to  step  IV, 
practical  exercise:    Contact  your  instructor. 
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PART  IV 
EXERCISE  #1 

The  first  exercise  will  require  you  to  re-circulate  the  fuel  and 
check  and  record  the  pressure  differential.    It  is  required,  that  the  fuel 
be  re-circulated  prior  to  being  dispensed  from  the  vehicle.  Re-circulating 
tha  fuel  removes  water  and  sediment  from  the  fuel  and  allows  the  vehicle 
operator  to  check  and  record  the  pressure  differential. 

Follow  your  instructions  closely  and  if  you  have  any  problems, 
check  with  your  instructor. 

1.  Place  a  fire  extinguisher  where  it  will  be  easy  to  get  to  but 
out  of  the  way  of  the  operation. 

2.  Take  the  ground  wire  from  the  trailer  and  connect  it  to  the 
ground  rod. 

3.  Take  the  gage  stick  from  its  compartment  and  determine  how  much 
fuel  is  in  each  compartment. 

4.  Perform  operator's  maintenance  on  the  trailer  and  pump. 
NOTE:    See  Annex  1  at  the  back  of  this  booklet  for  the  checklist  on 
operator's  maintenance. 

5.  Pull  the  3-way.  valve  lever  out. 

6.  Open  both  manhold  filler  covers. 

7.  Open  the  emergency  dump  valve  of  the  compartment  to  be  used. 

8.  Open  the  compartment  manifold  valve  of  the  compartment  to  be 

used. 

9.  Open  the  pump  cut  off  valve. 

10.  Open  the  225  GPM  cut  off  valve.  - 


129 


3a 

n.    Roll  out  the  225  GPM  hose.    Put  the  nczzle  over  the  hatch  of 
the  compartment  that  you  are  going  to  re-circulate  the  fuel  into. 

12.  You  are  now  ready  to  start  the  pump.    Starting  the  puuip  is  a 
two  man  operation.    The  man  beside  the  engine  will  open  the  fuel  shut  off 
valve  and  operate  the  manual  choice  by  pulling  it  out  about  halfway  and 
push  it  in  after  the  engine  starts.    This  step  is  not  necessary  on  a 
warm  engine  and  should  only  be  done  when  the  engine  is  cold. 

NOTE:    Should  any  malfunctions  or  major  leaks  occur,  shut  off  the  engine 
immediately  and  close  all  valves. 

13.  To  start  the  engine  - 

a.  Turn  both  toggle  switches  on  the  control  panel  to  the  on 

position. 

b.  Press  starter  button  until  engine  fires,  then  quickly 
release.    Do  not  hold  the  starter  button  down  for  more  than  10  seconds 
at  a  time,  as  you  cruld  damage  the  starter. 

14.  As  soon  as  the  engine  starts  running,  open  the  discharge  nozrle. 
Insure  the  man  operating  the  nozzle  has  a  firm  grip  on  it  as  it  may 

jump  when  opened  or  closed.    Re-circulate  the  fuel  for  five  minutes. 
While  you  are  re-circulating  the  fuel  check  and  record  the  pressure 
differential  as  follows: 

a.  There  are  three  pressure  gages  on  the  control  panel  in  the 
roadside  cabinet.    From  left  to  right  as  you  face  the  gages,  they  are: 
the  filter  inlet  pressure,  the  first  stage  outlet  pressure  and  the 
filter  outlet  pressure. 

b.  While  the  fuel  is  being  re-circulated,  record  the  . 
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reading  from  each  of  the  three  pressure  gages.  - 

c.  When  there  is  a  difference  greater  than  20  PSI  between 
the  filter  inlet  pressure  and  the  filter  outlet  pressure,  all  filter 
elements  and  fuses  must  be  changed. 

d.  When  there  is  a  difference  greater  than  15  PSI  between  the 
filter  inlet  pressure  and  the  first  stage  outlet  pressure,  replace  the 
first  stage  filter  elements. 

e.  When  there  is  a  difference  greater  thar.  15  PSI  between  the 
first  stage  outlet  pressure  and  the  filter  outlet  pressure,  replace  che 
fuses. 

15.    After  re-circulating  the  fuel  for  five  minutes  and  checking 
and  recording  the  pressure  differential  thic  operation  \s  completed. 
Close  all  valves  and  return  all  equipment  to  its  proper  place. 

• 

EXERCISE  #2 

This  exercise  will  require  you  to  perform  two  operations. 
One  operation  is  to  discharge  fuel  by  pump,  through  the  pump  discharge 
valve  and  the  other  operation  will  be  to  bottom  load  a  tanker  through  its 
gravity  discharge  port. 

NOTE:    The  fuel  is  not  metered  or  filtered  during  this  operation. 

Your  instructor  assigned  your  group  two  semi-trailers  to  use. 
Follow  your  instructions  closely  and  if  you  have  a  problem  check  with 
your  instructor. 
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1.  Take  the  gage  sttck  from  its  compartment  and  determine  how  much 
fuel  is  in  eacn  ttnk. 

2.  You  should  have  found  one  semi-trailer  empty.    If  you  did  not 
find  one  empty  notify  the  instructor  immediately  before  going  to  the 
next  step. 

3.  To  make  your  instructions  easy  to  follow  we  will  call  the 
trailer  with  fuel  "Trailer  A*'  and  the  empty  trailer  we  will  call  "Trailer 
B".    We  won't  change  these  trailer  numbers  so  remember  which  is  "A"  and 

4.  Bring  a  fire  extinguisher  from  a  fire  point  and  place  it  where 
it  will  be  easy  to  get  to  but  out  of  the  way  of  operations. 

5.  Open  the  roadside  cabinets  of  both  trailers. 

6.  Take  the  ground  wires  from  trailer  "A"  and  connecv  one  to  a 
ground  rod  and  the  other  to  trailer  "B". 

7.  Take  one  ground  wire  from  trailer  "B"  and  connect  it  to  a 
ground  rod. 

8.  Place  a  large  yellcw  drip  pan  under  the  gravity  discharge  port 
of  each  trailer. 

9.  Remove  two  discharge  hoses  from  the  hose  compartment  of  trailer 

"A". 

10.  Connect  the  hoses  together,  then  connect  one  end  of  the  hose  to 
the  pumr   iischarge  port  on  trailer  "A"  and  the  other  end  to  the  gravity 
discharge  port  on  trailer  "B". 

NOTE;  Before  continuing  your  next  step,  check  with  the  instructor  to  be 
sure  ynur  ..ose  is  connected  properly. 


11.  You  will  be  pumping  fuel  from  the  front  compartment  on  ^railer 
"A".    Do  you  know  which  valves  to  open  on  trailer  "A"  in- order  to  do  this? 
Perform  the  following  steps  in  sequence  on  trailer  "A".. 

a.  pull  the  forward  conipartment  emergency  dump  valve  lever 
forward  until  it  catches. 

b.  Open  the  front  conipartment  manifold  valve.    Steps  a  and  b 
allow  fuel  to  flow  from  the  front  compartment  into  che  manifold. 

c.  Open  the  pump  cut  off  valve  on  the  manifold.    This  allows 
fuel  into  the  pump. 

NOTE:    In  this  operation  the  fuel  will  bypass  the  fi, ter  separator  rut 
to  prevent  recirculation  pull  the  three  way  valve  lev^r  "out". 

12.  Now  go  to  trailer  "B".  You  are  ^oing  co  "bottom  load"  the  rear 
compartment  through  the  gravity  discharge  port.  Do  you  know  which  valves 
to  open?    Perform  the  following  steps  in  sequence. 

a;    Pull  the  r  ar  compai^lment  emergency  dump  valve  lever 
forward  until  it  catches. 

b.  Open  the  rear  comps ''tmert  manifcld  valve. 

c.  Open  the  gravity  discharge  valve 

d.  The  three  way  valve  should  be  in. 

NOTE:    Trailer  "B"  is  now  ready  to  receive  fuel  in  the  rear  compartment. 
Before  you  go  to  the  next  step  have  the  instructor  check  out  your  valves. 

13.  Perform  operators  maintenance  on  trailer  "A"  pump  and  motor. 
NOTE:    See  Annex  #1  for  check  list  on  operators  maintenance. 
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14.  Before  starting  the  pump  make  sure  the  front  hatch  cover  on 
trailer  "A"  and  the  rear  hatch  cover  on  crailer  "B"  is  open.    Place  one 
student  on  top  of  trailer  "B"  to  watch  fuel  received  in  the  rear  tank. 
Place  one  student  beside  engine  and  pump  on  trailer  "A",    Place  one 
student  at  each  of  the  roadside  cabinets. 

1".    You  are  now  ready  to  start  the  pump.    Follow  the  proc«.  -es 
discussed  in  exercise  number  1  when  starting  the  pump.    As  soon  a,  " 
pump  starts  running,  open  the  pump  discharge  valve. 

15.  After  operating  the  pump  about  three  minutes,  turn  off  tho 
engine  by  putting  both  toggle  switches  in  the  off  position.    Then  clo^^i- 
the  pump  discharge  valve. 

17.  Take  a  gage  on  the  rear  tank  of  trailer  "B"  and  a  gage  on  the 
front  tank  of  trailer  "A".    The  trailer  "B"  should  have  gained  what 
trailer  "A"  lost. 

18.  All  students  change  positions  and  repeat  the  operation. 
Continue  to  switch  and  operate  and  gage  until  all  the  students  -ri  your 
group  understand  the  operation.    After  each  s'.-ji^i.eut  is  familiar  with 
each  part  of  this  operation  go  to  step  1:J.    Ma^p  sure  ycM  know  these 
operations,  you'll  be  tested  on  them. 

19.  At  this  time  the  pump  should  be  off.    Close  all  valves  on 
both  trailers . 
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exercise  #3 

Having  closed  all  "valves^' on  both  trailers  you  are  ready  to  start 
the  third  part  of  this  practical  exercise.    This  part  will  invo's'e  two 
different  operations  of  the  M131A5C  semi -trailer.    The  first  operation 
will  be  "gravity  flow  discharge"  from  trailer  "A"  and  the  other  oper^ition 
wi^il  be  to  ''bottom  load"  trailer  "B"  using  its  own  engine  and  pump. 

After  any  operation  using  the  three  inch  hoses  you  should  drain  the 
hoses.    However,  you  will  be  using  these  hoses  again  so  wa  wiTl  save  this 
step  until  after  this  part  of  the  PE. 

1.  You  will  be  "bottom  loading"  the  forward  compartmant  of  trailer 
"B"  using  the  pump  and  motor  on  trailer  "B"  so  perform  the  operators 
maintenance  on  the  trailer  "B"  engine  now. 

2.  You  will  "gravity  flow  discharge"  from  the  rear  compartment  of 
tra'^ler  "A"  so  remove  the  dust  cap  from  the  gravity  discharge  port  and 
move  the  hose  from  the  pump  discharge  port  to  the  gravity  discharge  port 
then  replace  the  dust  cap  on  the  pump  discharge  port.    Place  a  spill 
container  under  the  hose  to  preclude  spilling  fuel  on  the  ground. 

3.  You  will  be  using  the  pump  on  trailer  "B"  so  on  trailer  "B" 
remove  the  dust  cap  from  the  pump  intake  port  and  move  the  hose  from  the 
gravity  discharge  port  to  the  pump  intake  port  do  not  place  a  dust  c^p 
on  the  gravity  discharge  port. 

4.  On  trailer  "B"  remove  a  3  inch  hose  section  from  the  hose 
compartmerit. 

5.  On  trailer  "B"  connect  this  hose  between  the  pump  discharge 
port  and  the  gravity  discharge  port. 
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6.  Open  nhe  manhole  covers  on  the  rear  compartment  of  trailer  "A" 
and  the  forward  coinartmsnt  of  trailer  "B". 

7.  To  "gravity  flow  discharge"  from  the  rear  compartment  of  trailer 
"A",  open  the  foViowing  valves  on  trailer  "A"  in  this  order. 

a.    Rear  compartment  emergency  dump  valve. 
0.    Rear  compartment  manifold  valve, 
c.    Gravity  discharge  valve. 

8.  To  'bottom  load"  the  forward  compartment  of  trailer  "B",  open  the 
following  vaives  of  trailer  "B"  in  this  order 

a.  Pump  intake  valve. 

b.  Gravity  discharge  valve. 

c.  Forward  compartment  manifold  valve. 

d.  Forward  compartment  emergency  dump  valve. 

9.  You  will  also  have  to  open  the  pump  discharge  valve  on  trailer 
"B"  when  you  start  the  pump,  but  before  you  start  the  pump,  have  the 
ins-ructor  check  your  hose  connections  and  valve  settings. 

10.  After  the  instructor  has  checked  out  your  valves  and  hoses, 
place  one  student  on  top  of  each  trailer.    Place  one  student  by  the  pump 
on  trailer  "B".    Place  one  student  by  each  manifold  cabinet. 

11.  Start  the  pump  on  trailer  "B"  and  open  the  pump  discharge  valve. 

12.  After  pumping  about  3  minutes,  stop  the  pump  and  close  the  pump 
discharge  valve. 

13.  Have^  the  students  change  positions  and  repeat  steps  10,  11  and 
12.    Do  this  severa'  times  if  necessary  to  insure  each  student  in  your 
group  is  familiar  with  the  operation.    Make  sure  you  know  this  operation; 
you'll  be  tested  on  it. 
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14.  After  each  student  is  familiar  with  this  operation,  turn  off 
the  engine  and  close  all  valves  on  both  trailers. 

15.  Your  next  step  will  be  to  drain  the  3-inch  hoses.    To  do  this 
you  will  need  two  3-inch  dust  plugs.    The  first  hose  to  drain  will  be  the 
hose  on  trailer  "B*'  from  the  pump  discharge  port  to  the  gravity  discharge 
port.    To  do  this  follow  these  steps  in  order. 

a.  Disconnect  the  hose  from  the  pump  discharge  port,  raising 
it  a  little  after  disconnecting  to  prevent  spillage. 

b.  Quickly  insert  dust  plug  in  the  hose  and  clamp  tightly. 

c.  Lay  the  dust  plug  end  of  the  hose  on  the  ground. 

d.  Disconnect  the  hose  from  the  gravity  discharge  port, 
raising  it  a  little  to  prevent  spillage. 

e.  Quickly  insert  a  dust  plug  in  the  hose  and  clamp  tightly. 

f.  Cover  the  discharge  ports  with  dust  caps. 

g.  Lift  the  hose  and  lay  it  on  top  of  trailer  "B"  with  one 
end  over  the  open  front  hatch. 

h.  CAUTION:    Remove  the  dust  plug  over  the  open  hatch  being 
careful  not  to  drop  the  plug  in  the  open  hatch. 

i.  Raise  the  other  end  of  the  hose  to  shoulder  height  and 
remove  the  dust  plug. 

j.    Thoroughly  drain  the  hose  and  return  it  to  the  hose  locker 
on  the  side  of  the  trailer. 

15.    Your  next  step  will  be  to  drain  the  double  section  of  hose 
connecting  the  two  trailers.    Do  this  in  the  sam(  nianner  as  you  did  the 
first  hose,  starting  on  the  trailer  "B"  end  of  the  hose  since  it  is 
higher  than  the  other  end. 
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17.    After  returning  the  dou^}^ section  of  hose  to  its  locker  on 
trailer  ''A'',  perform  after  operation  maintenance  on  both  trailers. 
NOTE:    See  Annex  #1  for  check  list. 


EXERCISE  #4 

For  this  portion  of  your  Practical  Exercise  you  will  have  to  dis- 
charge fuel  from  the  M131A5C  semi-trailer  using  the  pump  and  engine  on 
the  trailer  and  discharging  through  the  225  GPM. dispensing  hose. 

1.  Your  drip  pans  and  fire  extinguisher  should  still  be  handy  so 
perform  "before  operations  maintenance"  on  trailer  "B". 

2.  Open  the  roadside  cabinets  of  both  trailers  and  ground  and  bond 
the  trailers  as  you  d-^d  in  Exercise  #1  of  this  PE. 

3.  Open  all  four  manhole  covers  on  top  of  the  trailers. 

4.  You  will  be  pumping  the  fuel  from  trailer  "B"  to  trailer  "A" 
so  on  trailer  "B"  roll  out  sufficient  225  GPM  hose  and  put  the  nozzle 
over  the  forward  hatch  of  trailer  "A". 

5.  Place  one  student  by  the  engine  of  trailer  "B".    Place  one 
student  on  top  of  each  trailer.    The  student  on  top  of  trailer  "A"  will 
operate  the  nozzle.    The  other  students  in  your  group  will  be  at  the 
roadside  cabinet  of  trailer  "B". 

6.  Ihft  object  now  is  to  pump  the  fuel  from  the  forward  compartment 
of  trailer  "B"  to  the  forward  compartment  of  trailer  "A".    Open  the 
following  valves  on  trailer  "B". 
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a.  Forward  compartment  emergency  dump  valve. 

b.  Forward  compartment  manifold  valve. 

c.  Pump  cut  off  valve 

d.  Pull  3-way  valve  lever  "out". 

e.  225  SPM  cut  off  valve. 

NOTE:    Before  going  to  step  7  have  the  instructor  check  out  your  valves. 

7.  Start  the  engine  and  open  discharge  nozzle.    If  you  don't  get  a 
discharge  within  30  seconds,  shut  off  the  pump  and  notify  the  instructor. 

8.  Continue  pumping  until  all  the  fuel  from  the  forward  compartment 
is  transferred. 

9.  Shut  off  the  engine  and  close  all  the  valves. 

10.  Have  the  students  change  places  so  that  the  onef  who  were  on 
the  trailers  and  by  the  engine  are  now  by  the  roadside  cabinet. 

n.    Place  -nozzle  over  the  rear  compartment  of  trailer  "A". 

12.  You  will  be  pumping  fuel  from  the.  rear  compartment  of  trailer 
"B"  to  the  rear  compartment  of  trailer  "A",  so  open  the  following  valves 
on  trailer  ."B". 

a.  Rear  compartment  emergency  dump  valve. 

b.  Rear  compartTient  manifold  valve. 

c.  Pump  cut  off  valve. 

d.  Pull  3-way  valve  "out". 

e.  225  GPM  cut  off  valve. 

NOTE:    Before  going  to  step  13,  have  the  instructor  check  your  valves. 

13.  Start  the  engine  and  open  the  discharge  nozzle,    it  you  do  not 
get  a  discharge  within  30  seconds,  shut  off  the  engine  and  notify  the 
instructor. 
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14.  Continue  pumping  until  all  the  fuel  is  transferred. 

15.  After  completing  the  transfer,  shut  off  the  engine  and  close  . 
all  valves. 

16.  Return  the  hose  to  its  reel. 

17.  Close  all  hatches. 

18.  Perform  operators  "after  operation  maintenance".    (See  annex 
#1  for  check  list.) 

19.  Secure  all  equipment  and  clean  up  any  spills. 

20.  Return  the  drip  pans  and  fire  extinguisher  to  proper  storage. 
You  have  now  completed  the  physical  portion  of  this  practical 

exercise.    Review  your  work  up  to  this  point.    You  will  be  required  in 
your  examination  to  know  where  to  hook  up  your  hoses  and  what  valves  to 
open  for  all  six  of  the  operations  performed  in  this  PE;    You  will  also 
be  required  to  know  what  is  done  in  before,  during  and  after  operations 
maintenance.    You  will  also  be  tested  on  safety  procedure. 

Review  your  work,  and  if  you  have  any  questions  ask  your  instructor 
for  clarification. 


140 


3?i 

EXERCISE  #4 

This  portion  of  your  practfcal  exercise  is  a  written  quiz  to  help 
you  prepare  for  the  examiTiation .    Answer  all  these  questions  by  looking 
at  the  M131A5C  but  do  nof:  look  at  the  preceding  pages  of  this  workbook 
or  the  answer  sheet.    This  exercise  is  not  graded  but  can  be  a  big  help 
on  your  exam  if  you  don't  take  shortcuts. 

1.  How  many  different  operations  of  the  M131A5C  dtd  you  perform  in  this 
PE?  ]   

2.  Wha^t  valves  do  you  open  to  "gravity  discharge"  from  the  rear 
compartment?  j  

: —  .  \; 

3.  In  discharging  from  the  forward  compartment  using  the  225  GPM  hose  \^ 
dispenser,  what  valves  are^op^n^and  what  is  the  position  of  the  3-way  valvel 


4.  What  valves  would  be  opened  to  "bottom  load"  the  rea^  compc-^rtment 
using  a  350  GPM  pump  to  pu^h  fuel  to  the  trailer? 


5.  'Mh?t  valves  would  you  open  to  "bottom  "oad"  the  rear  compartment 
using  ,the  engine  and  pump  of  the  trailer  you  are  loading  and  what  is  the 
3rway  valve  position?  ■    
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6.  What  valves  would  you  open  to  pump  fuel  from  the  forward 
compartment  and  out  the  3-inch  pump  discharge  port?   


7.  What  gate  valve  1n  the  roadside  cabinet  was  not  used  in  any  of 
the  operations  you  performed  1n  this  PE?  ^  


\ 

»/ 
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ANSWERS  TO  EXERCISE  H  QUIZ 

1.  Six. 

2.  Rear  compartment  emergency  dump  valve 
Rear  compartment  manifold  valve 
Gravity  discharge  valve 

3.  Forward  compartment  emergency  dump  valve,  pump  cut  off  valve, 
forward  compartment  manifold  valve,  nozzle,  225  GPM  cut  off  valve, 
3-way  valve  "out". 

4.  Gravity  discharge  valve,  rear  compartment  manifold  valve,  rear 
compartment  emergency  dump  valve. 

5.  Pump  intake  valve,  pump  discharge  valve,  gravity  discharge  valve, 
rear  compartment  manifold  valve,  rear  compartment  emergency  dump 
valve,  3-way  valve  "in". 

6.  Forward  compartment  emergency  dump  valve,  pump  cut  off  valve, 
forward  compartment  manifold  valve,  pump  discharge  valve. 

7.  This  was  a  tricky  question.    You  did  not  operate  the  0-55  GPM 
dispensing  unit  but  if  you'll  notice,  there  is  no  gate  valve  between 
the  meter  and  hose.    The  answer  is  the  "D"  valve  behind  the  meter.  The 
only  time  the  "D"  valve  is  used  is  to  "gravity  discharge  through  the 
meter"  or  to  "defuel  using  the  225  GPM  hose".    You  will  not  be  tested 
on  this,  but  it  is  well  to  know  it.    If  you  would  like  more  information 
on  this,  ask  your  instructor. 

Compare  your  answers  with  the  correct  answers  and  if  you  disagree 
with  any  of  them,  find  out  where  the  problem  is.    When  you  are  satisfied 
that  you  can  perform  before,  during  and  after  operations  maintenance 
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and  when  you  are  sure  you  can  perform  all  six  operations  you  practiced 
in  a  safe  manner,  then  inform  your  instructor  you  are  ready  for  your 
exam. 
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'ANNEX  #1 

Before  Operations  Maintenance: 

1.  Check  tank  compartments: 

a.  If  tanks  contain  fuel,  take  a  gage  and  sample  to  determine 
quantity  and  qua' it>  C"  fuel. 

b.  If  tanks  are  errpty,  check  to  make  sure  they  are  clean  and 
free  of  any  water  or  dirt,  etc. 

2.  Check  hose  compartment  for: 

a.  Three  hose  sections  in  good  condition. 

b.  One  gage  stick  in  good  condition 

3.  Check  roadside  cabinet  to  assure: 

a.  All  valves  closed. 

b.  Fire  extinguishers  charged. 

c.  Ground  reel  operational. 

d.  Clean  nozzle  screens 

e.  Hoses  in  good  condition. 

f.  No  missing  or  damaged  equipemnt 

4.  Check  curbside  compartment  for: 

a.  Engine  oil  proper  level. 

b.  Battery  water  proper  level  and  cables  tight. 

c.  Gas  tank  3/4  full . 

^-    Pediment  bowl  free  of  dirt  and  water, 
e.    No  loose  or  damaged  parts. 

5.  Check  filter  separator  for: 

a.  Leaks  or  visible  damage. 

b.  Drain  any  water  in  sump. 
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During  Operations  Maintenance: 

1 .  Watch  for  leaks. 

2.  Listen  for  unusual  noises, 

3.  Watch  for  bulges  in  hoses. 

4.  Check  pressure  differential. 

5.  Check  engine  air  breather. 

6.  Watch  gas  supply. 
After  Operations  Maintenance: 

1.  Same  as  "before  operations  maintenance." 

2.  Complete  TAMMS  forms  as  required. 

3.  Clean  all  equipment  and  store  it  properly. 
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INTRODUCTION: 

The  use  of  the  tank  vehicle  in  the  United  States  Army  is  increasing 
because  of  the  need  f(^r  large  amounts  of  bulk  fuels  and  rapid  deliveries 
,.of  bulk  fuels.    This  t?ooklet  will  teach  you  the  description,  maintenance^ 
and  operation  of  the  M^'^AZC  tank  vehicle.    The  M49A1C  is  another  model 
of  this  tank  vehicle,  however  we  don't  have  one  to  train  you  on.  Pro- 
cedures you  will  foll(^w  if  you  run  across  one  after  you  leave  the  school 
are  in  Annex  A  at  the  end  of  this  program. 

OBJECTIVES: 

As  a  result  of  this  ii^struction ,  you,  the  student,  will  be  able  to: 

1.  Perform  operator'^  niaintenance  on  the  tank  vehicle. 

2.  Circulate  fuel  and  Record  pressure  differential. 

3.  Fuel  and  defuel  p^troi^um  containers  and  aircraft  using  the  tank 
vehicle.  « 

INSTRUCTIONS  TO  STUDENTS: 

ThisiDrogram  contain^  all  the  information  you  will  need  to  be  able  to 
perform  the  objectives  listed  above.    Follow  all  directions,  and  do 
not  skip  ahead.    If  you  have  any  oroblems  or  do  not  understand  something, 
call  your  instructor.    When  you  finish  this  program,  you  will  be  given 
a  performance  test  on  all  the  material  it  contains.    GOOD  LUCK; 


QO  TO  THE  PETROLEUM  TRAINING  FACILITY  AND  THE  M49  TANK  VEHICLE  INSTRUCTOR 
BEFORE  YOU  BEGIN  THIS  P'^OGrAM. 
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LESSON  1 : 


DESCRIPTION: 
M49A2C 

The  M49A2C  tank  truck  is  equipped  with  a  stainless  steel,  1,200  gallon 
tank  body,  which  is  divided  into  two  600-gallon  compartments.  Each 
compartment  has  a  Manhold  Cover  Assembly  (up  top)  that  allows  entry  into  " 
the  tank  compartment  for  gaging,  maintenance,  and  top  loading  the  vehicle. 
Each  compartment  is  connected  by  a  piping  system  (controlled  by  valvi^s) 
that  allows  the  product  to  onter  into  a  manifold  system  before  entering, 
the  Delivery  Pump.    Because  the  tanker  only  has  two  compartments^  there 
are  only  two  discharge  operating  control  levers.    The  controls  for  the 
vehicle  are  located  in  the  rear  of  the  vehicle  in  a  cabinet  called  the 
Equipment  Compartment  (Fig  1).    The  cabinet  also  houses  the  Delivery 
Pump,  the  Filter  Separator,  and  the  Meter  with  neces^sary  valves  for. 
operation  of  the  vehicle. 


FUEL  HANDLING  CONTROLS: 

1.  The  Delivery  Pump  is  connected  to  the  truck  engine  by  Transfer  Power 
Takeoff.    Control  of  the  pump  is  accomplished  by  movement  of  the  Power 
Takeoff  Shifting  Lever  (Fig  2).    You  will  learn  more  about  this  as  we  go 
on . 

2.  Discharge  Valve  Control  Operating  Leveir;5_: 

Each  Discharge  Valve  Control  Assembly  (Fig  1)  controls  one  Discharge  Valve 
located  at  the  bottom  of  each  tank  compartment.    Pulling  back  on  a  lever 
opens  a  Discharge  Valve  and  pennLts  the  flow  of  fuel  out  of  the  tank  com- 
partment and  into  the  piping  system.    Squeezing  the  Trip  Rod  Operating 
Handle,  mounted  on  the  lever,  and  allowing  the  lever  to  be  moved  forward, 
closes  the  valve  and  shuts  off  the  flow  of  p^^oduct  out  of  the  tank  com- 
partment . 

3.  Delivery  Line  Gate  Valves: 

The  two  Delivery  Line  Gate  Valves  (Fig  1)  are  provided  to  control 
delivery  line  product  flow.    One  valve,  located  on  the  lower  right  side 
of  the  rear  compartment,  controls  the  flow  through  the  delivery  line 
when  fuel  is  gravity  discharging  from  the  vehicle  (Fig  1).    The  other  valve, 
located  near  the  right  side  of  the  Delivery  Pump,  controls  the  delivery 
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line  that  is  used  for  power  discharge  through  the  dispensing  hose  and 
pump;    the  hose  is  stowed  on  the  left  side  of  the  tank  body.  The 
valves  are  manually  turned  to  the  left  to  operv,  and  to  the  right  to 
close. 

4.  Automatic  Dump  Valve  Drain  Tube:    (Fig  1) 

This  valve  is  opened  to  drain  water  from  the  Filter  Separator  during 
operation.    It  should  be  opened  before  operation  and  left  open  until 
after  the  operation  is  completed.    The  automatic  crain  valve  is  located 
below  the  manual  drain  valve. 

5.  Manual  Water  Drain  Valve: 

This  valve  is  also  opened  to  drain  water  from  the  Filter  Separator  Pump. 
Open  until  fuel  appears;  then,  close  imnediately  before  operating  the 
tanker. 

6.  Grounding  Wire: 

A  grounding  wire  (Fig  1 )  on  a  Spring-loaded  Reel  is  pulled  out  and' 
attached  to  a  ground  before  pumping  operations  begin.    An  Alligator 
Clip  is  attached  to- the  end  of  the  wire. 

LESSON  2: 

OPERATOR'S  MAINTENANCE: 

There'are  three  types  of  maintenance  performed  on  the  tank  vehicle. 
(1)    Before  Operators  Maintenance  -  These  are  maintenance  checks  performed 
before  the  operation  begins.    (2)    During  Operator's  Maintenance'-  This 
is  maintenance  performed  while  the  operation  is  being  performed.    (3)  , 
After  Operator's  Maintenance  -  These  are  maintenance  checks  performed 
after  an  operation  has  been  performed. 

BEFORE  OPERATOR'S  MAINTENANCE: 

An  instructor  will  demonstrate  to  you  the  Before  Operator's  Maintenance 
checks.    Pay  close  attention  to  the  instructor,  and  follow  the  below 
procedures: 

1.  Check  engine  oil  level:    add  oil  If  necessary  until  it  reaches  the 
full  mark  on  the  stick. 

2.  Check  Radiator  for  water  level  :    you  should  be  able  to  see  water  in 
the  neck  of  the  Radiator. 

3.  Check  Battery  for  water  and  corrosion. 
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4..  Open  Filter  Separator  Manual  Drain  Valve  until  fuel  appffarsr,  then 
close.  ' 

5.  Open  Automatic  Dump  Valve  (with  Drain  Tube),  and  leave  open  during 
operation^ 

6.  Remove  and    check  strainer  in  nozzle  of  Dispensing  Hose  for  clogs 
and  dirt. 

7.  Check  for  loose  wires  and  bolts  throughout  the  whole  unit. 

8.  Fill  out  TAMMS  forms. 
DURING  OPERATIONS  MAINTENANCE: 

1.  Listen  for  unusual  noise  in  pump. 

2.  Check  for  excessive  vibrations  of  pump.. 

3.  rh'^ck  for  leaks  in  Equipment  Compartment  and  hose  connections. 
AFTER  OPERATIONS  MAINTENANCE: 

1.  Check  engine  oil  level  (add  if  needed). 

2.  Check  fuel  tank  (make  sure  that  tank  is  3/4  full).  ^ 

3.  Check  Radiator  for  water  level.       -  . 

4.  Open  Manual  Drain  Valve  for  Filter  Separator  until*  fuel  appears, 
then  close. 

5.  Close  Automatic  Dump  Valve  Drain  Tube. 

6.  Check  Battery. 

7.  Clean  all  equipment. 

8.  Complete  TAMMS  forms. 
RECORDING  PRESSURE  DIFFERENTIAL: 

When  recording  pressure  differential  on  the  tank  vehicle,  the  procedures 
for  the  M49A1C  are  somewhat  different  than  they  are  for  the  M49A2C; 
therefore,  we  must  learn  them  individually.    Keep  in  mind  that  fuel  must 
be  circulating  when  pressure  differential  is  checked. 

GO  ON  TO  THE  NEXT  STEP 
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NOTE:  Look  on  page  15, this  is  the  form  you  will  use  to  record  the  pressure 
differential  readings  talked  about  below. 


M49A2C: 
—  t 

The  primary  difference  between  the  Filter  Separator  on  the  M49A1C  and 
M49A2C  is  the  Filter  Separator  on  the  M49A1C  has  only  filter  elements, 
and  the  M49A2C  has  filter  elements  apd  go-no-go  fuses.    The  filter 
elements  collect  solid  contaminants  and  separate  water  from  the  fuse. 
The  go-no-go  fuses  shut  off  fuel  flow  if  water  or  solid  contaminants 
exceed  a  safe  level;  the  shutoff  flow  indicates  that  the  filters  are 
not  operating  properly  and  that  you  must  notify  your  supervisor  iirnied- 
iately.    The  procedures  for  taking  the  pressure  differential  reading 
are  as  fol lows :  . 

1.  Turn  handle  clockwise  so  that  it  wilV  be  pointing  to  the  extreme 
left  and  record  the  reading;  this  will  give  you  the  inlet  reading  (Fig 
4  #1). 

2.  Turn  the  handle  clockwise  until  it  points  straight  up  and  record  the 
reading;  this  will  give  you  the  outlet  side  reading  (Fig  4  #2). 

3.  Turn  the  handle  cl^ockwise  so  that  the  handle  will  be  pointing  to 
me  right,  and  this  will  give  you  the  internal  pressure  reading. 

sure  differential  between^ the  outlet  side  and  the  inlet  side 
0  psi,  stop  operating  and  notify  your  supervisor  immediately, 
pressure  differential  between  the  inlet  pressure  and  the 
pressure  exceeds  15  psi,  notify  your  supervisor  immediately, 
pressure  differential  l:>etween  the  outlet  pressure  and  the 
pressure  exceeds  15  psi,  notify  your  supervisor  immediately. 

NOTE:    The  fuel  must  be  circulating  when  the  pressure  differential 
is  checked.    You'  will  check  this  while  circulating  fuel  in  Lesson  #3. 


t\he  extr^ 


When  pre^ 
exceeds 
Wh^en  t\ 
in^^pftal 
When  the 
internal 
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Lesson  3: 

Now  that  you  have  learned  the  components  of  the  tank  vehicle,  this  lesson 
will  teach  you  how  to  circulate  the  fuel  and  take  pressure  differential 
on  the  filter  separator.    Remember,  you  should  circulate  fuel  through 
the  filter  separator  before  you  dispense  any  fuel  anytime.    By  doing  so 
you  can  be  sure  that  the  fuel  you  dispense  is  free  of  water  and  other 
contamination. 

At  this  time,  a  demonstrator  will  show  you  how  to  start  the  vehicle's 
engine  and  ENGAGE  the  pump  for  operation.    Pay  close  attention  to  the 
demonstrator.    You  will  not  start  the  truck  engine  or  engage  the  pump> 
your  instructor  will.    Army  regulations  state  that  if  you  don't  have  a 
valid  driver's  license  you  can't  start  the  engine.    You'll  be  "driver 
qualified"  at  your  next  duty  station, so  pay  attention  to  this  lesson. 

STARTING  ENGINE: 

1.  Bond  and  ground  the  vehicle. 

2.  Place  fire  extinguishers  where  they  can  be  easily  reached  in  case  of 
fire. 

3.  Make  sure  that  the  Handbrake  is  in  the  ON  position  (Fig  2)  by 
pulling  UP  on  the  Handbrake  Handle. 

4.  Depress  the  CI jtch  Pedal  and  put  the  Transfer  Case  in  NEUTRAL 
position. 

5.  Place  the  Transmission  in  2d  gear,  and  release  the  Clutch  Pedal. 

6.  Put  Ignition  Switch  in  the  ON  position. 

7.  Press  the  Start  Button  and  the  engine  should  start  immediately. 

8.  After  engine  is  running,  depress  t|ie  Clutch  and  ENGAGE  the  pump 
by  pullinq  back  on  the  Power  Takeoff  Shifting  Lever  (Fig  2).  Release 
the  Clutch  slowly,  and  you  should  feeV  the  pump  go  into  operation. 

CIRCULATING  FUEL  AND  DISPENSING  OPERATION: 

Read  carefully  through  all  the  steps  listed  below;  then  come  back  to  step 
1  and  actually  do  what  each  step  tells  you  to  do. 

1.  Open  the  Discharge  Valve  Control  Assembly  Lever  for  the  tank  that  you 
are  going  to  be  pumping  out  of  (Fig  1). 

2.  Open  the  Delivery  Line  Gate  Valve  just  to  the  right  side  of  the 
del i very  pump  (fig  1 ) . 
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3.  Open  the  Automatic  Dump  Valve  Drain  Tube  (Fig  1). 

4.  Remove  the  Dispensing  Hose  from  the  side  of  the  tank  body  and  put 
the  nozzle  into  the  same  compartment  that  you  are  going  to  be  pumping 
out  of. 

5.  Increase  engine  speed  to  1100  rpm's  by  pulling  slowly  out  on  the 
Throttle  Handle.    Turn  the  hand  vertically  (up  and  down  direction)  to 
lock  it  in  position. 

c 

6.  Squeeze  the  nozzle  and  the  product  will  circulate  from  the  tank 
compartment  through  the  manifold  system  to  the  Delivery  Pump  through 
the  Filter  Separator  through  the  meter  out  the  Dispensing  Hose  back 
into  the  same  compartment  that  you  are  pumping  out  of.    Trace  the  flow 
of  fuel  and  see  what  we  are  talking  abouti 

NOTE:    Take  a  pressure  differential  reading  at  this  time  and  record  the 
readings  on  the  form  on  page   15.  - 

Practice  this  operation  until  you  are  thoroughly  fami'^iar  with  the 
procedures.    When  you  feel  that  you  can  circulate  fuel  and  take  pressure 
differential  readings,  go  on  to  the  next  part  of  this  lesson. 

DISPENSING: 

When  filling  either  cans,  drums,  or  with  the  tank  vt.^icle,  use  the  same^ 
procedures  that  you  used  when  circulating*  the  fuel;  except  this  time, 
insert  the  nozzle  into  the  container  or  vehicle.    When  filling  petroleum 
containers  such  as  drums  or  cans,  maintain  metal -to-metal  contact  between 
the  nozzle  and  the  containers  throughout  the  entire  refueling  operation. 
When  refueling  vehicles,  ground  and  bond  the  receiving  vehicle  to  the 
tank  vehicle  you're  pumping  out  of. 

Using  the  procedures  listed  above,  fill  the  55  gallon  drums  located  on  the 
.  rear  of  the  vehicle. 

Practice  the  dispensing  operation  until  you  know  it,  then,  go  on  to  the 
next  part  of  this  lesson. 

DEFUELING  PETROLEUM  CONTAINERS: 

In  this  Dart  of  the  lesson  you  will  learn  how  to  use  the  M49A2C  to  take 
fuel  out  of  the  drums  youJejust  filled  and  return  it  to  the  compartments 
on  the  tanker. 

1.    Remove  cap  from  one  10-foot  section  of  1-1/2  inch  gravity  dispenser 
hose,  and  attach  it  to  the  Gravity  Delivery  Line  Gate  Valve  in  the  right 
side  of  the  rear  equipment  compartment.    Attach  a  drum  suction  stub  to  the 
other  end  of  this  hose  and  insert  it  into  the  container  you  are  going 
to  defuel . 
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2.  Open  the  Automatic  Dump  Valve  Drain  Tube  and  both  Delivery  Line  Gate 
Valves. 

3.  Make  sure  that  all  Discharge  Control  Operating  Levers  are  in  the 
closed  position. 

4.  Open  the  tank  compartment  to  be  filled  on  tank  vehicle  (hatch  on  top). 

5.  Insert  the  Dispenser  Nozzle  into  the  tank  compartment  hatch. 

6.  Start  the  engine  and  engage  the  pump. 

7.  Adjust  the  Throttle  Control  and  increase  rpm's;  the  pump  will  suck 
fuel  from  the  container,  Dump  it  into  the  tank  compartment. 

8.  When  the  container  is  emptied,  stop  the  engine  and  perform  After 
Operator's  Maintenance  on  the  tanker. 

AIRCRAFT  REFUELING: 

This  part  of  the  lesson  will  teach  you  how  to  refuel  aircraft  using  the 
M49A2C  tank  vehicle.    Follow  all  the  directions  given  in  the  "Recircu- 
lation and  Dispensing"  portion  of  this  lesson  to  actually  pump  the  fuel. 
Because  aircraft  refueling  can  be  a  dangerous  operation,  certain  extra 
orecautions  must  be  taken: 

•1 .    Approach  aircraft  from  the  side  and  to  the  rear  of  the  wing.  The 
imoortant  thing  is  to  approach  in  such  a  way  that  if  the  tanker  brakes 
fail,  you  won't  hit  the  aircraft. 

2.  Park  tank  vehicle  at  least  20  feet  away  from  the  aircraft. 

3.  Park  vehicle  facing  away  from  the  aircraft  so  that  in  case  of  accident 
or  fire,  you  can  get  away  quickly. 

4.  Ground  and  bond  the  tanker  and  aircraft.    Your  instructor  will  show 
you--ask  himl 

5.  Place  fire  extinguishers  and  "No  SnxDking"  signs  in  the  appropriate 
areas . 

Practice  operating  the  M49A2C    using  the  instructions  contained  in  this 
program  booklet.    When  you  feel  you  can  refuel  aircraft,  fill  containers 
and  defuel  them,  and  perform  Operator's  Maintenance  on  the  tank  vehicle, 
tell  your  instructor  that  you  are  ready  to  take  the  test.    BE  SURE  YOU 

ARE  ready: 
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ANNEX  A 

OPERATION  OF  THE  FILTER  -SEPARATOR 


M49A1C: 

The  filter  separator  reinoves  water  and  solid  contaminants,  such  as  dirt, 
rust,  and  scale  from  the  fuel  through  filter  elements.    It  must  be  used 
when  aircraft  are  beiny  refuel edll    The  Pressure  Gage,  located  on  the 
bottom  of  the  Filter  Separator,  tells  you  how  dirty  the  filter  elements 
are  by  indicating  the  pressure  differential  between  the  inlet  side  and 
the  outlet  side  of  the  Filter  Separator.    (The  greater  the  difference 
between  these  two  readings,  the  dirtier  the  elements  are.)    The  gage  has 
a  three  position  Valve  Handle  as  shown  in  Fig  3  of  this  booklet.  Pressure 
differential  readings  should  be  recorded  every  time  you  operate  the 
vehicle  and  a  record  of  the  readings  is  maintained.    The  procedures  for 
taking  a  reading  and  recording  are  as  follows: 

1.  You  must  always  start  with  the  handle  of  the  valve  in  the  down 
position  as  shown  in  Fig  3  #3. 

2.  Turn  handle  to  the  left,  and  take  a  reading  on  the  inlet  side  of  the 
Filter  Separator  (Fig  3  #1 ) ,  and  record  on  paper. 

3.  Turn  handle  to  the  right  and  take  a  reading  on  the  outlet  side  of  the 
Filter  Separator  (Fig  3  #2),  and  record  on  paper. 

4.  Turn  handle  down  to  close  valve. 

Now,  subtract  the  reading  of  the  outlet  side  from  the  reading  on  the 
inlet  side,  and  this  will  give  you  the  pressure  differential.  Anytin^e 
there  is  a  difference  of  15  psi  in  the  readings,  or  the  pressure  takes 
a  sudden  drop,  stop  operation  and  notify  your  supervisor  inmediatley. 
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MICRONIC  FILTER  DIFFERENTIAL  PRESSURE  -  FUEL  SERVICING  EQUIPMENT 

(DAILY  LOGI 
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INSTRUCTOR  GuIDE 
75W,  PETROLEUM  SUPPLY  SPECIALIST 

V 

Annex  D,  Teminal  Operations 


\.    PURPOSE.    This  guide  provides  you,  tne  instructor,  with  the  necessary 
direction  to  conduct  the  course.'  This  guide  is  not  a  technical  manual  of 
suDject  fnatter  covered  in  this  annex.    When  questions  arise  for  which  you 
cannot  find  the  answers  in  this  guide,  use  the  references  listed  with  each 
block  of  instruction. 

2.  ANNEX  GOALS.    The  goals  of  this  annex  are  to  teach  enlisted  personnel 
some  of  the  basic  job  skills  pertaining  to  petroleum  terminal  operations. 
The  different  types  of  operations  performed  and  equipment  used  are  discussed 
in  the  annex.'    Fc^  example,  students  are  taught  how  to  sample,  gage,  and 
record  temperature  of  petroleum  products.    They  will  also  perform  inspection 
and  maintenance  on  valves,  pipes,  fittings,  and  manifold  systems  used  in 
bulk  petroleum  operations.    The  single-stage  pump  unit  used  for  transferring 
fuel  from  one  container  to  another  is  also  taught,  as  well  as  the  use  and 
function  of  rail  tank  cars.    The  instructional  blocks  on  tank  maintenance 
and  waterfront  operations  are  optional  since  there  are  no  self-paced 
materials  developed  for  these  blocks. 

3.  INSTRUCTIONAL  ORGANIZATION  AND  RESPONSIBILITY.     If  you  have^a  sufficient 
number  of  qualified  personnel,  a  team  of  instructors  should  be  formed.  The 
team  should  consist  of  a  team  chief  (£5  or'E?)  and  assistant  instructors 

(E5  or  E6).    The  team  chief  is  the  senior  instructor  responsible  for  the 
overall  conduct  of  the  instruction.    This  arrangement  eases  the  job  of 
training  and  lends  itself  to  individualized  instruction. 

4.  STUDENT  MORALE  AND  CONTROL.    As  an  instructor  you  should  be  alert  to 
signs  of  student  difficulties  and  make  every  effort  to  solve  problems. 
Students  who  progress  rapidly  should  be  allowed  to  go  on  to  the  next  lesspn, 
or  be. assigned  as  a  student  aid  to  help  other  students  with  learning 
difficulties.    Students- who  are  slow  but  conscientious  workers  must  be 
encouraged  to  continue  studying.    Never  ridicule  a  student.    Give  praise 
and  commendation  for  progress  whenever  merited.    Students  who  refuse  to 
apply  themselves  or  do  not  pay  attention  should  be  counseled.    Students  who 
continue  to  have  problems  not  directly  related  to  learning  difficulties 

.{i.e.,  inaoility  to  read  or  comprehend)  should  be  referred  to  command. 

5.  CONTROL  AND  DISTRIBUTION  OF  MATERIALS.    This  is  a  self-paced  course. 
Students  snouid  be  *>ee  to  progress  tnrougn  the  annex  at  tneir  own  soeed. 
Before  i^eginning  a  olcck  of  i nstruc::ion,  you  snculd  provide  your  students 
wirp  all  nandouts,  '•e^'erences ,  and  prccraried  texts  (?T's).    When  tne  stuaent 
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has  completed  the  reading  assignment 'and  indicates  he/she  is  ready,  administer 
the  checklist  examination.     Students  are  expected  to  achieve  a  score  of  at 
least  70%  in  two  attempts.     A  pretest  counts  as  one  attempt.     Students  should 
not  be  allowed  to  go  on  to  a  block  of  instruction  until  they  have  successfully 
completed  all  preceding  blocks.     Remember,  all  programed  texts  are  self-teaching 
materials  which  contain  step-by-step  explanation  and  demonstration,  review, 
and  self-g"fading  performance  requirements.     Because  each  instructional  block 
includes  a  complete  processing  procedure,  each  blo'Sk  must  be  completed  in  the 
sequence  shown  on  the  course  map   (Appendix  A) . 

6.     METHODS  OF  INSTRUCTION.     Individualized  instruction  is  tailored  to  the 
needs  of  the  student.     The  instructor  should  circulate  among  the  students  to 
answer  questions  and  insure  they  will  finish  in  the  prescribed  time.  Text 
materials  are  written  at  the  seventh  to  ninth  grade  reading  level.     This  will 
be  well  within  the  grasp  of  most  students;  however,  instructors  should  be 
alert-  for  students  with  reading  comprehension  problems. 

7.    PRETESTING.    It  a  studeni:  indicates  he/she  knows  the  material  before 
studying  the  instruction,  you  r.ay  pretest  the  student.    Give  the  individual 
a  copy  of  the  pretest  exar^lnation  to  review.    If  the  student  is  able  to 
achieve  70%  on  the  checklist  examination  allow  him/her  to  proceed  to  the 
next  blocSC  of  instruction.    If  the  student  does  not  achieve  the  required  70% 
have  him/her  study  tne  uiatarial  ana  prepare  for  a  retest. 

3.    STUDENT  RECORDS.    Student  folders  and  control  cards  must  be  prepared  for 
eacn  student  enrolled  in  the  co'Jrse.    These  records  should  reflect  the 
stucents'  progress,  titTe  expenaed  on  each  block  of  instruction  and  examination 
scores.    Copies  of  records,  counseling  and  other  pertinent  remarks  you 
consider  vital  should  be  attached  to  the  student  control  card.    When  a 
•student  completes  an  anne.x  you  should  give  these  records  to  the  student*"S 
next  instructor.    A  samoie  forir.at  is  attached  at  Appendix  B. 

5.    CONTENTS  OF  ANNEX  j.    This  annex  covers  terrninal  operations  for  a  oetroleum 
ripeline  system.     It  ccnTalns  eleven  instruction  blocks,  one  of  which  has  been 
deleted  and  incorpcratac:  inzo  anotner  block.    Teminal  operating  principles, 
procedures,  and  ::ractic2S  are  discussed  as  well  as  tne  operation  and  mainte- 
nance of  terminal  equipment. 

iO.    CONDUCTING  INSTRUCTION  ON  SLOCK  >' :    INTRODUCTION  TO  TERMINAL  OPERATIONS. 
Tnis  block  of  instruction  is  an  orientation  nour  in  which  tne  subject  areas 
:o  De  covered  in  Annex  D  are  aiscussed.    Terms  and  phrases  peculiar  to  the 
ooeration  of  petroleum  pipeline  terminals  are  exolained.    However,  since  no 
written  materials  nave  been  developed  for  this  block,  tnere  are  no  performance 
zr  written  recuirements  exoectea  by  the  stucent.. 


Ti.     COND'uCTTNG  INSTRUCTION  CN  3LCCK  D-.^    GAGING  STORAGE  TANKS.    This  block-* 
of  instruction  covers  the  procedures  for  gaging  storage  tanks  and  saiupling 
:Dulk  petroleum  (formerly  Annex  0-4-).    The  student  is  tauqnt  the  steps  for 
Pleasuring  tne  depth,  of  liquid  and  the  amount  of  bottom  sedi^ment  and  water 
in  a  petroleum  storage  tank  by  the  innage  method.    This  block  also  covers 
procedures  for'taking  tne  temperature  of  petroleum  products  while^gaging 
and  how  to  detemine  tne  proper  deptn  at  wnich  to  ta^.e  the  product  temperature 
and  length  of  time  the  then::ometer  is  left*  in  tne  product  at  various  levels. 

a.  Objective. 

(1)  Condition.    The  student  is  placed  in  the  position  of -a  petroleum, 
supply  specialist  in  a  petroleum  training  facility  and  provided  w-ith  standard 
samplers,  samole  containers,  sample  tags,  gaging  equipment,  and  a. gaging  and 
sampling  guide. 

(2)  Actions .    The  student  will: 

(a)  Take  a  bottom  sample  from  a  bulk,  storage  tank  according  to 
step-by-step  procedures  and  fill  out  a  petroleum  sample  tag  (DA  Form  1804). 

(b)  Identify  different  sampling  methods  and  techniques.. 

(c)  Take  a  multitank  sample  from  a  tank  farm  complex. 

(d)  Take  an  all-Jevel  sample  from  a  storage  tank.- 

(e)  Measure  bottom  sediment  and  water  in  a  bulk  storage  tank. 

(f)  Subtract  measured  volume  of  bottom  sediment  and  water  from 
product  volume. 

(g)  Record  average  temcerature  of  petroleum  product  in  a 'bulk 

storage  tank. 

(h)  List  safety  precautions  and  procedures  involved  wnen  gaging 
petroleum  storage  tanKS, 

(3)  Standard.    The  student  must  perform  or  answer  correctly  at  least 
70  percent  of  tne  performance  tasks  or  written  requirements  on  the  annex 
examination. 

b .     ^3Gi  sti  ca I  Recui  rements . 

','.]    .^^ateri^'  $ .    Pacer,  penci;,  Student  Guide,  CA  For-n  13C^. 

;2;    References .    TA  10-1101,  Petroleum  Handling  Equipment  and  O^erat 

(3)    Setting.    Classrccm,  Petroleum  Training  Facility. 


A!  lottec!  ^ >Te.    U  hours,    ('iote:    The  time  indicated  for  edcn 
.::       ^-i  not  i  *-'ixeo  :ime  limit.    It  is  i  suggested  time  frame  based  on  past 
Mrerv^nces.  tna:  the  average  student  needed  to  complete  tne  instruction^ 
.-^:..c<.    S:nce  tm s  is  a  seif-paced  course  of  instruction,  the  instructor 
IS  free  to  increase  or  decrease  tne  allotted  time  to  eacn  student's  oarticular 
"leed  or  siacaoi  1 1  ty .  ) 

^S;    :qui cment.    3dgi*ng  <it,  weighted  copper  beaker,  weignted  g'lass, 
!:ott'e,  samcle  can,  and  rags. 

^.irections  for  Carrying  Out  Instruction,    r-lake  sure  the  steps  below 
are  rollcwed  during  tne  instruction  process. 

J)    Step  1.    Have  students  read  and  s^udy  tne  appropriate  material 
in  TM  10- 1 101  pertaining  to  gaging  oetroleum  storage  tanks  and  sampling  bulk 

JO*" rO  '.  "^UiX . 

\2)    Step  2.    Have  students  read  and  study  QMS  300.503H-1,  Sep  75, 
on  paging  ana  sampling  orocecures. 

,3)    Step  3.    Have  students  read  and  complete  the  practice  exercise 
in  :;ys  300.503H-1,  Nov  76,  for  gaging  storage  tanks  and  taking  product 
temperature. 

V-)    Step  4.    Have  students  read  and  complete  the  practice  exercises 
in  ?J'^S  300.506H-1  pert^-.ning  to  sampling  petrcr'eum  products. 

Stao  5.    Have  students  :lo  practical  exercise  QMS  3O0.5O3PE-1,  • 


Same] ; ng  and  Gagi ng . 

[6]    Step  6.    When  you  are  satisfied  that  the  students  have  performed 
:^  ans'wered  ail  written  re(;ui  rements  correctly,  let  tnem  proceed  to  instruction 
jc;<  3-3. 

cor^cucTiMG  instructic:^  on  bloc:<  q-3:  gaging  tables  and  volume  corrections. 

'his  instruction  block  covers  the  basic  steps  for  gaging  storage -tanks  and 
/olun^e  crrrecticn  of  petroleum  products.    The  student  will  be  taugnt  how  to 
convert  :r.e  orcduct  gage  and  tne  bottom  sediment  and  water  gage  into  gallons 
and  ^ow  to  correct  the  volume  to  60°F. 

a.  Objectives. 


(i)    Condi tions.    The  student  is  olaced  in  the  position  of  a  petroleum 

Su^pl/  soecialist  m  a  oetroleum  training  facility  and  provided  with  a  strap- 

pT^g  cnart,  volume  correction  taole  ana  a  Tieasured  liquid  depth. 

;2)    Actions.    The  student  will: 

(a)    Oeterrmne  the  volume  of  .T.easured  liquid  petr-/  '.m  using  a 
stra::o":nc  cnar*. 
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(b)    Provided  cne  appropriate  taDle  for  an  API  gravity  at  oO^F 
ana  the  coserved  temoerature  of  a  volume  of  product,  locate  the  conversion 
•actor  for  volume  correction  and  calculate  the  product  volume  at  50°F. 

(3)    Standard.    The  student  must  perform  or  answer  correctly  at 
least  70  oercent  of  oerformance  tasks  or  written  requirements  on  the  perfonnance 
examination  on  volume  correction  (?S-l)-3-?FS-£)  . 

b.  Loci  5ti  cal  Reoui  rements . 

(1)  Materials.    Paper,  pencil,  Student  Guide,  strapping  chart, 
volume  correction  taole. 

(2)  References.    TM  10-1101,  Petroleum  Handling  Equipment  and 
Ooerations . 

(3)  Setting.    Classroom,  Petroleum  Training  Facility. 

(4)  Allotted  Time.    5  hours.    (See  paragraph  nb(4)  for  adjustment 
of  time  al lotment. ) 

(5)  Equi prr.ent.    Storage  tanks. 

c.  Directions  for  Carrying  Out  Instructiofi,   -Make  sure  the  steps  below 
are  followed  during  the  instruction  process. 

(1)  Step  1 .    Have  the  students  read  and  study  appropriate  materials 
and  tables  in  TM  10-1101  pertaining  to  volume  correction  calculations. 

(2)  Step  2.    Have  students  read  and  do  QMS  300.505PT. 

(3)  Step  3.    When  students  have  demonstrated  to  your  satisfaction 
that  tney  are  capable  of  doing  gaging  and  volume  correction,  have  them  take 
tne  Annex  0-3  examination  at  this  time. 

(4)  Step  4.    If  the  students  pass  the  Annex  D-3  examination  witn 
70  percent  or  nigner,  let  them  proceed  to  instruction  block  D-5. 

13.  CCNDUCTING  INSTRUCTION  ON  BLOCK  0-4:    SAMPLING  BULK  PETROLEUM.  This 
entire  block  of  instruction  has  been  incorporated  in  instruction  block  D-2. 

14.  CCNDUCTING  INSTRUCTION  ON  BLOCK  D-S:    VALVES,  PIPES,  AND  FITTINGS.  ^  This 
instruction  block  covers  the  different  types  of  valves,  pipes,  and  fittings 
used  in  a  petroleum  pipeline  system  ana  their  operation  and  maintenance. 

a .  Objectives. 

(1)    Conditions.    The  student  is  placed  in  the  cosition  of  a  petroleum 
suDpty  speciaTTst  in  a  petroleum  training  facility  equi::oed  witn  stanaard 
valves,  pipes,  ana  sittings  used  in  a  pipeline  operation. 


"i  x 


(2)  Actions.    The  student  will: 

(a)  Identify  the  use  and  purpose  of  different  types  of  valves 
and  fittings  used  in  a  petroleum  pipeline  operation. 

(b)  Inspect,  adjust,  lubricate,  disassemble,  clean,  and  repack 
valves  in  accordance  with  FM  10-20. 

(3)  Standard.    The  student  must  perform' or  answer  correctly  at  least 
70  percent  of  performance  tasks  or  written  requirements  on  the  performance 
examination  for  Annex  D  (PS-D-ll-PFS-E) . 

b.  Loqi stical  Reoui rements . 

(1)  Materials.  Paper,  pencil.  Student  Guide. 

(2)  References.    FM  10-20,  Organizational  Maintenance  Military 
Petroleum  Pipeline  Tanks  and  Related  Equipment;  TM  5-343,  Military  Petroleum 
Pipeline  Systems. 

(3)  Setting.    Classroom,  Petroleum  Training  Facility, 

(4)  Al lotted  Time.    6  hours.    (See  paragraph  llb(4)  for  adjustment  . 
to  time  al lotment. ) 

(5)  Equipment.    Standard  pipeline  valves,  pipes,  and  fittings. 

c.  Directions  for  Carrying  Out  Instruction.    Make  sure  the  steps  below 
are  followed  in  tne  instruction  process: 

(1)  Step  1 .    The  students  should  read  and  study  FM  10-20  and 

QMS  300.502H-1  pertaining  to  the  operation  and  maintenance  of  pipeline  valves, 
pipes,  and  fittings. 

(2)  Step  2.    Have  students  do  the  practical  exercises  in  QMS  300.502H-1. 

(3)  Step  3.    When  the  students  have  demonstrated  their  ability  to 
perform  the  tasks  and  written  requirements  in  this  instruction  block  to  your 
satisfaction,  let  them  proceed  to  instruction  block  0-6. 

15.    CONDUCTING  INSTRUCTION  ON  BLOCK  D-o:    (MANIFOLDS.    This  instruction  block 
deals  with  the  flow  of  petroleum  products  into,  out  of,  and  through  the 
manifold  system  of  a  military  pipeline.    Procedures  for  marking  and  recognizing 
pipeline  markings  are  also  presented. 

a.    Qbjecti  ves. 
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(1)  Condition.    The  studem:  is  placed  in  the  position  of  a  petroleum 
supply  specialist  in  a  petroleum  training  facility  equipped  with  a  pipeline 
manifold  system,  a  drawing  with  appropriate  markings  of  a  tank^farm  manifold 
complex,  numbers  and  line  markings  used  to  identify  the  flow  of  petroleum 
products. 

(2)  Actions .    The  students  will: 

(a)  Identify  the  differenu  types  and     rposes  of  manifolds  used 
by  the  military. 

(b)  Identify  liquid  petroleum  pipeline  systems  by  number  or 

color  codes. 

(c)  Perform  operator  maintenance  on  manifold  systems  as  prescribed 
in  TM's  5-343  and  10-1118, 

(d)  Operate  liquid  petroleum  manifold  system  by  transferring 
product  from  tank  to  tank(s). 

(3)  Standard.    The  student  must  perform  or  answer  correctly  at  least 
70  percent  of  performance  tasks  or  written  requirements  on  the  performance 
examination  for  Annex  D  (PS-D-ll-PFS-E) . 

b.  Logistical  'Requirements. 

(1)  Materials.    Paper,  pencil,  Student  Guide. 

(2)  References.    TM  5-343,  Military  Petroleum  Pipeline  System; 
TM  lO-ll'^a,  Petroleum  Terminal  and  Pipeline  Operations. 

(3)  Setting..  Classroom,  Petroleum  Training  Facility. 

(4)  Allotted  Time.    4  hours.    (See  paragraph  llb(4)  for  adjustment 
of  time  al lotment. ) 

(5)  Equipment.    Liquid  petroleum  manifold  system. 

c.  Directions  for  Carrying  Out  Instruction.    Make  sure  the  steps  below 
are  followed  during  the  instructional  process: 

(1)  Step  1 .    The  students  should  read  and  study  material  in  TTV^ 
5-243  and  10-1118  pertaining  to  liquid  petroleum  manifold  systems. 

(2)  Step  2.    Have  students  read  and  do  the  practical  exercises  in 
QMS  300.507H-1. 

(3)  Step  3.    When  the  students  have  demonstrated  their  ability  to 
perform  the  tasks  and  answer  the  written  questions  in  QMS  300.507H-"!  to  your 
satisfaction,  let  them  proceed  to  instruction  block  0-7. 


^,6.    CONDUCTING  INSTRUCTION  ON  BLOCK  D-7:    TRANSK?  PUMP.    This  instruction 
block  covers  the  six-inch  centrifugal  pump  (cornnonly  referred  to  as  the 
"transfer"  or  "feeder"  pump)  used  at  truck  and  railcar  loading  facilities, 
bulk  reduction  stations,  and  tank  farm  complexes.    It  is  also  used  as  a 
"feeder"  pump  to  pump  fuel  to  pipeline  pump  stations. 

a.  Objectives. 

(1)  Condi tion.    The  student  is  placed  in  the  position  of  a  petroleum 
supply  specialist  in  a  petroleum  training  facility  equipped  with  a  six-inch, 
single-stage,  gasoline-driven,  centrifugal  pump  unit;  storage  tanks;  and 
given  situations  requiring  the  operation  of  the  unit. 

(2)  Actions.    The  student  will: 

(a)  Perform  safety  precaution  checks  on  six-inch  pump  unit. 

(b)  Operate  the  six-inch  pump  jnit  according  to  procedures 
specified  in  T'M  5-4320-211-12. 

(c)  Perform  operator  maintenance  on  the  six-inch,  single-stage 
centrifugal  pump  unit  before,  during,  and  after  operations  and  complete  DA 
Form  2404  (Equipment  Inspection    and  Maintenance  Worksneet). 

(3)  Standard.    The  student  must  perform  or  answer  correctly  at  least 
70  percent  of  performance  tasks  or  written  requirements  on  the  performance 
examination  for  Annex  D  (PS-D-1 1 -PF5-E) . 

b.  Loqi  sti  cal  Reoui  rements . 

(1)  Materials.    Paper,  pencil.  Student  Guide,  DA  Form  2404. 

(2)  References,    TM  10-1112,  Military  Petroleum  Pipeline  System: 
Scheduling  and  Dispatching;  TM  10-1118,  Petroleum  Terminal  and  Pipeline 
Operations;  TM  5-4320-211-12,  Operator  and  Organizational  Maintenance  Manual, 
Centri fugal  Pump. 

(3)  Setting.    Classroom,  Petroleum  Training  Facility. 

(4)  Allotted  Time.    6  hours.    (See  paragraph  llb(4)  for  adjustment 
of  time  al lotment. ) 

(5)  Equipment.    Six-inch  centrifugal  pump  unit,  storage  tanks. 

c.  Directions  for  Carrying  Out  Instruction.    Make  sure  the  steps  below 
are  followed  during  tne  instructional  process: 
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(1)  Step  1 .    Have  zhe  stucencs  read  and  stucy  aaragraph  10,  TM 
5-4220-211-12,  and  paragraphs  15  and  17,  TM  10-1112,  pertaining  to  tne  six- 
incn  centrifugal  pump. 

(2)  Step  2.    Have  the  students  read  ana  study  QMS  3Q0.508PT  and 
answer  tne  questions  for  Parts  I  and  II. 

(3)  Step  3.    Have  the  students  read  and  practice  the  operational 
proceGures  given  in  Part  III  of  QMS  3C0.508PT. 

(4)  Step  4.    Have  students  perform  the  practical  exercise  in  Part  IV 
of  QMS  300.5G3PT.    Assign  the  students  into  groups  of  three  or  more. 

(5)  Step  5.    When  you  are  satisfied  that  the  students  have  demon- 
strated Sufficient  competence  in  the  performance  and  written  requirements 
contained  in  QMS  300.508PT,  let  them  proceed  to  instruction  block  0-8. 

17.  CONDUCTING  INSTRUCTION  ON  SLOCK  D-8:    RAIL  TANK  CAR.    This  instruction 
3lock  covers  rail  tank  cars  used  for  transporting  bulk  petroleum  products 
between  points  :,ot  served  by  pipeline  or  water  transportation  facilities. 
The  correct  procedures  for  loading  and  unloading  rail  tank  cars  are  stressed. 

a.  Objectives. 

(1)  Condition.    The  student  is  placed  in  the  position  of  a  petroleum 
supply  specialist  in  a  petroleum  training  facility  equipped  with  a  rail  tank 
car,  loading  and  unloading  equipment,  and  track  line. 

(2)  Actions .    The  student  will: 

(a)  Position  a  rail  tank  car,  including  grounding  and  bonding 

operations. 

(b)  Inspect  tank  car,  sample  residue  innage,  and  service  with 
3iDpropriate  product. 

(c)  State  two  methods  for  loading  and  unloading  rail  tank  cars. 

(d)  Load  a  tank  car  and  perform  gaging  according  to  the  long- 
Pole  and  short-pole  methods. 

(e)  Take  a  sample  and  temperature  reading  of  tank  car  product 
^fter  loading. 

D .    Loqi  sti  cal  Recui  rements . 

(1)  Materials.    Paper,  pencil.  Student  Guide. 

(2)  References.    FM  10-18,  Petroleum  Terminal  and  Pipeline  Operations; 
TM  10-1101,  Petroleum  Handling  Eauipment  and  Operations;  TM  10-1113,  Petroleum 
Terminal  and  Pipeline  Operations. 
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(3)  Setting.    Classroom,  Petroleum  Training  Facility. 

(4)  Allotted  Time.    7  hours.    (See  paragraph  nb(4)  for  adjustment 
cf  time  al  lotirTentTl 

(5)  EQui pment.    Rail  tank  car,  loading  and  unloading  equipment,  track 
line,  gaging  equipment. 

c.    Directions'  for  Carrying  Out  Instruction.    Make  sure  the  steps  below 
are  followed  during  the  instructional  process: 

(1)  Step  1.    The  students  should  read  and  study  Chapter  5,  TM  10-1118 
and  paragrapns  91  through  95  of  TM  10-1101  pertaining  to  rail  tank  car  opera- 
tions. 

(2)  Step  2.  Have  the  students  read  and  complete  the  lesson  outline 
of  QMS  300.511H-1,  using  FM  10-18  as  a  reference  to  make  notes  in  their  out- 
line. 

(3)  Step  3.  -Divide  the  class  into  groups  and  have  each  group  do 
the  practical  exercise  on  loading  and  unloading  a  rail  tank  car. 

(4)  Step  4.    When  you  are  satisfied  that  the  students  have  demon- 
strated sufficient  competence  in  performing  the  practical  exercise,  let  them 
proceed  to  instruction  block  D-9. 

18.    CONDUCTING  INSTRUCTION  ON  BLOCK  D-9:    TANK  MAINTENANCE.    This  instruction 
block  normally  covers  procedures  for  maintenance  and  cleaning  of  bulk  storage 
tanks.    Since  no  self-paced  materials  are  available  for  this  block,  there  are 
no  performance  tasks  or  written  exercises  required  by  the  student.  However, 
the  instructor  has  the  option  of  preparing  his  own  materials  using  the 
references  given  below  and  based  on  the  following  objectives: 

Objectives. 

(1)  Condition.    The  student  will  be  placed  in  the  position  of  a 
petroleum  supply  specialist  and  provided  with  a  mine  safety  set,  explosimeter , 
and  safety  tools  as  well  as  AR  420-56,  TM's  5-67S  and  10-1109. 

(2)  Actions.    The  students  will: 


(a) 


(c) 


(b) 


Fit  the  safety  harness  of  the  mine  safety  set  to  their  body. 
Fit  the  fresh-air  mask  of  the  mine  safety  set  to  their  face. 
State  the  uses  of  the  explosimeter  in  detecting  flammable 


vapors . 


(d) 


Operate  the  explosimeter  in  inspections  of  hazardous  areas. 
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(a)    perform  axternal  Tiaintenance  on  petroleum  storage  tanks 
and  accessories  as  prescrioed  in  TM'5  5-587,  10-1109,  and  AR  420-56. 

(3)    Standard.    The  students  must  per-omi  or  answer  correctly  at 
least  70  percent  of  tne  performance  tasks  or  written  -equirements  prepared 
by  tne  instructor.    (NOTE:    This  instruction  blocK  will  not  be  included 
or.  tne  checklist  examination  for  Annex  0  for  reasons  cited    in  the  intro- 
ductory paragrapn. ) 

19      CONDUCTING  INSTRUCTION  OM  SLOCK  D-10:    WATERFRONT  OPERATIONS.  This 
instruction  block  nonr.ally  covers  waterfront  terminals  and  operations. 
However!^  since  no  self-paced  materials  have  been  developed  for  this  instruc- 
tion block,  the  student  will  not  be  tested  on  this  section.    If  desired, 
the  instructor  has  the  option  of  teaching  the  principles  or  water, ront 
operations,  providing  the  instruction  is  based  on  the  objectives  given 
below. 

Objectives. 

(1)  Conditions.    The  student  will  be  placed  in  the  position  of  a 
-erroleum  supplv  specialist  and  situated  at  a  marine  terminal  equipped  to 
move  petroleum  from  ship  to  shore  and  vice  versa,     ihe  student  is  also 
provided  with  TM's  10-1101,  10-1118,  and  MF  10-7990. 

(2)  Actions.    The  student  must: 
(a)    Connect  bonding  cable  from  shore  to  ship  and  close  grounding 


swi  tch . 


operations. 


(b)  Board  a  ship  and  perform  gaging  operations. 

(c)  Gage  and  sample  cargo  tanks  before  and  after  discharge 


(d)    Couple  cargo  hose  from -shore  to  ship  and  conduct  preopera- 
tions  check  for  oil  leaks  and  spills. 

y  (e)    Perform  cargo  discharge  operations  fcom  ship  to  base 

tenni  nal . 

(f)  Unload  ship  using  available  shore-base  facility. 

(g)  Prepare  tanker  discharge  report  (00  Form  250-1,  Tanker/ 
Barge  Material  Inspection  and  Receiving  Report). 

(h)  State  three  methods  for  cleaning  up  oil  spills. 

(T)    Stanoard.    The  student  must  perform  or  answer  correctly  at  least 
^0  percent  of  tne  performance  tasks  or  written  requirements  prepared  oy  tne 
ins'ruc-or     (NOTE:    This  instruction  block  will  not  be  included  on  the 
checklist  examination  for  Annex  D  for  reasons  cited  in  the  introductory  para- 
grapn. ) 
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APPENDIX  3 
INSTRUCTOR  CONTROL  CARD 


STUDENT'S  NAME   STARTING  DATE 


Slock  \          Action  — 

Successfully  Ccmpleted       ;  Remarks 

D-2 

i 

QMS  300.503H-HNOV76) 
300.503H-1 (Sep76) 
300.506H-1 
300.503-PEl 

1 

D-3     j    QMS  300.505PT 
1  Examination 

1 

i 

1 

1 

D-5     !    QMS  300.502H-1 

i 
i 

0-6 

QMS  300.'501H-1 

D-7 

QMS  300.508PT  ' 

0-3 

QMS  300.5nH-lx- 

1 

1 
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APPENDIX  C 
REFERENCES 


.-M  10- ".3  Apr  7^  Peiroleum  Tenr.inal  and  Pipeline  Operations 

FM  iO-20  May  1^  Organizational  Maintenance  —  Military 

Petroleuin  Pipeline  TanKS  ana  Related 
Equi  pment 

TM  5-343  Feb  69         Military  Petroleum  Pipeline  Systems 

TM  5-4320-211-12  Jan  51  Operator  and  Organizational  Maintenance 

Manual  -  Centrifugal  Pump 

TM  10-1112  Oct  54  Military  Petrol eum -Pi pel ine  System: 

Scheduling  and  Dispatching 

TM  10-1113  Sep  65         Petroleum  Terminal  and  Pipeline  Operations 


11 


NIPUB  358(SG)D 


PETROLEUIVl  SUPPLY  SPECIALIST 


MOS  76W10 


STUDENT  GUIDE 
Annex  D 


U.S.  ARMY  QUARTERMASTER  SCHOOL 

FORT  LEE.  VIRGINIA 


SUPPLY  TRAINING  CENTER  OF  THE  ARMY  SCHOOL  SYSTEM 


ATSM-DT-TM-OT-ET 
MAY  1978 
REPRINT  DATE  JUNE  1979 


INTRODUCTION  TO 
0  ANNEX 


PROPONENT  DEPARTfCNT:    Petroleum  and  Field  Serv 

May  1977 

THIS  SUPERSEDES  QMS  300.501  DATED  FEBRUARY  1975 


.  HI3 

Welcome  to  Terminal  Ooerations.    During  this  annex  you  will 
learn  what  haopens  at  a  oetroleum  terminal.    The  three  main  functions 
of  a  terminal  are:    Receiving,  Storage  and  Issuing  buM  petroleum 
oroducts. 

"D"  Annex  is  self-paced.    To  successfully  cpmpletethe  annex 
you  must  read  the  handouts  and  follow  directions  to  the  letter.    As  it 
is  throughout  the  course  we  are  not  trying  to  make  experts  out  of  you 
but  you  do  have  to  achiev    at  least. a  working  knowledge  of  the 
subject^  areas.    This  outline  should  assist  you  progressing  through  "D" 
Annex  successfully. 

The  first  series  of  booklets  you  will  receive  is  on  gaging  and 
sampling.    The  first  three  booklets  will  be  completed  in  the  classroom 
area.    You  will  also  wstch  two  films  during  this  period.  Average 
completion  time  -  five  hours.    The  last  booklet    in  this  series  is 
the  practical  exercise.    This  will  be  done  in  the  PTF  area.  The 

comoletion  time  here  varies  with  the  indi viduisl  .    When  the  instructor 

i'  * 

is  confident  tha?t  you  know  the  basic  principles  involved  you  will  be 
tested. 

The  next  booklet  you  wHl  receive  is  on  volume  correction.  Here 
you  win  use  the  information  from  gaging  and  determine  exactly  how  much 
fuel  you  have  at  any  given  te:roerature.    This  class  deiis  with 
mathmatics  but  you  don^'l  h-^     to  be  a  math  genius  to  pass  the  test. 
Read  the  handout,  w,;rk  the  problems,  and  see  the  film.  Average, 
comoletion  time  -  t..r,?  hours.  -Check  with  the  instructor  before  you 
take  the  exrin  to  be  S':^e  you  understand  the  basics. 


After  you  have  comoleted  the  test  on  volume  correction  you  will 
receive  two  more  booklets.    One  on  valves,  pipes  and  fittings;  and  one 
on  manifolds.    Read  the  programs  and  follow  all  directions  to  the  letter. 
Average  completion  time  -  two  hours. 

The  PTF  Dortion  is  done  at  depot  operations.    Check  in  with  the 
instructor  and  work  out  practical  exercise.*    When  the  instructor  is 
satisfied  that  you  know  the  subject,  you  will  return  to  the  Control 
Desk. 

*NOTE:    During  tr.._  portion  of  the  lesson  you  could  become  part  of  an 
operation  and  actually  pump  fuel  at  the  depot  area. 

The  last  two  booklets  you  will  receive  are  on  the  6"  single-stage 
pump,  and  the  rail  tank  car.    You  work  these  basically  the  same  way  as 
the    preceding  lessons.    Average  completion  time  -  three  hours.    When  . 
you  go  to  the  PTF  this  time  you  will  be  giv.,<i  your  final  exam  when  the 
instructor  feels  you  are  ready.    You  could  also  become  part  of  an 
operation  during  this  class.    Remember  all  your  safety  rules  that  you 
learned  previously.    When  you  have  successfully  completed  the  final 
exam  you  are  ready  for  the  next  annex. 

/ 

Keep  in  mind  the  completion  times  are  average  times.    You  might 
complete  a  b'.ock  of  instruction  faster  or  slower  than  the  time  listed. 

Don't  hurry  yourself.  Make  sure  you  understand  what  you  read.  ^ 
If  you  have  trouble  understanding,  check  with  the  instructor.  That's 
wnat  he  is  there  fcr. 

Remember,  the  key  word  in  self-DdCe  is  read.    All  the  information 
you  need       riqht  at  your  ""ingertips.    It  is  up  to  you  to  put  it  to 
use. 
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OBJECTIVES 


Upon  completion  of  this  programed  text  and  given  the  appropriate  samplers, 
gages,  and  tank,  the  student  will  be  able  to: 

1.  Select  the  proper  apparatus  for  obtaining  a  given  petroleum  sample. 

2.  Explain  the  proper  procedure  for  obtaining  a  given  petroleum  sample. 

3.  Perform  various  sampling  operations. 

In  accordance  with  TM  10-1105,  Chap  7;  TM  10-1101,  Chap  8  &  12.  and  TM 
10-1167,  D270. 


STUDENT  INSTRUCTIONS 

This  is  a  self-teaching  programed  text.    To  use  this  programed  text  correctly, 
answer  each  question  in  turn  and  record  your  answer  in  the  space  provided  in 
the  programed  text.    When  you  have  answered  a  question  to  your  satisfaction 
turn  the  page.    At  the  top  of  the  next  page  you  can  compare  your  answer  with 
the  correct  answer.        your  answer  was  incorrect,  review  the  preceding  pages 
until  you  understand  how  the  correct  answer  was  obtained.    Then  proceed  reading 
the  programed  text  and  continue  to  the  next  qut-stion.     All  answers  to  the 
questions  are  based  on  information  you  will  be  given  in  the  text.    You  will 
not  help  yourself  if  you  look  at  the  correct  answer  before  you  attempt  to 
cSn^ulV aS1nsi?Scton        '°  "^tjunderstand  any  part  of  the  programed  text. 


INTRODUCTION 


As  a  Petroleum  Supply  Specialist  you  will  often  be  required  to  take  samples 
of  oetroleum  products  in  addition  to  performing  laboratory  tests  on  these 
samples.    Sampling  petroleum  products  is  an  important  skill  in  itself. 
Knowing  how  to  take  a  sample  is  as  important  as  the  results  obtained  from 
testing  that  sample.    If  a  sample  is  not  taken  properly,  no  amount  of 
laboratory  work  will  yield  accurate,  reliable  results  on  the  product 
represented  by  the  sample.    The  precautions  required  to  assure  a  re- 
presentative sample  are  many  and  depend  on  the  type  of  product  and  type 
of  container  being  sampled. 


EXPLANATION 


un^ortlZri        If^'^"  Pr^P^'^  sampling  techniques,  it  is  important  that  you 
o!  fcMh??  ^  '""^^^  ''^'^  t  """P^^         A  sample  is  a  small  part  of  a  quantity 
Of  a  substance,  representative  of  the  entire  quantity,  used  for  inspection 
or  to  determine  the  quality  of  the  substance.    For  eiample.  a  one  gallon 
Samp  e  of  gasoline  submitted  to  a  laboratory  may  represent  40,000  gallons  of 
gasoline  in  a  storage  tank.    The  gallon  of  gasoline  in  the  sample  can  mClt 

arcuratT''"  ''m'  f^.^^^^ '00°  3?11°ns  of  gasoline  in  the  tank  to  yie^d 
dccurate,  reliable  laboratory  results. 


Complete  the  following  statement: 

 a  small  part  of  a  quantity  of  a  substance, 

 the  entire  quantity,  used  for  inspection  or  to 

determine  the  quality  of  the  substance. 

Turn  to  page  3. 
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(1)  sample 
(2) 

representative 

2.    There  are  basically  six  types  of  samplers  used  to  take  samples  of 
different  products  from  various  containers.    There  are  the: 

a.  weighted  copper  beak 

b.  drum  thief 

c.  Bacon  bomb 

d.  weighted  bottle 

e.  Tulsa  thief 

f.  Probe  sampler 

The  weighted  copper  beaker  consists  of  a  copper  beaker  permanently  attached 
to  a  lead  Dese.    a  orop  cord  is  attached  to    a  handle  through  a  ring  1n 
a   stopper  so  that  a  short,  quick  pull  on  the  cord  opens  the  beaker  at 
any  desired  point  beneath  the  surface  of  the  liquid.    The  weighted  copper 
beaker  is  used  to  take  upper,  middle,  lower,  or  alNlevel  samples  of  liquid 
products  of  16  psi  or  less  Reld  Vapor  Pressure.    It  is  used  in  tanker  or 
barge  compartments,  shore  tanks,  tank  cars,  and  tank  trucks.    Turn  to  page 
4  for  an  illustration  of  a  weighted  copper  beaker.    Then  turn  to  page  5. 


Answer  to  Progress  Check  Question  1 
sample  -  Ref  -  Page  2 
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Complete  the  following  statement: 

The  (1)  consists  of  a  copper 

bottle  permanently  attached  to  a  lead  base.    The  weighted  copper  beaker  Is 

used  to  take  (2)  and 

 samples  of  liquid  products  of  16  psi  or 

less  Reid  Vapor  Pressure. 

3.    A  drum  thief  is  a  plastic  cylinder,  sampler  consisting  of  two  piece 
plastic  tube  39  1/2  inches  lojig  and  1  1/2  Inches  at  maximum  diameter.  The 
tube  is  fitted  with  two  finger  rtngs  at  the  u^per  end  and  three  supporting 
legs  at  the  bottom.    Both  ends  are  tapered  and  have  openings.    The  top  openings 
of  the  sampler  is  closed  with  a  thumb  until  the  sampler  is  submerged  in  the 
liquid.    Then  the  thumb  is  removed  from  the  opening,  allowing  the  liquid  to 
fill  the  sampler.    This  sampler  is  used  to  take  samples  of  liquid  products 
of  12  psi  or  less  Reid  Vapor  Pressure  and  samples  of  semi-liquid  products. 
It  is  used  to  take  samples  from  drums  and  5  gallon  cans.    Turn  to  page  4 
for  an  illustration  of  a  drum  thief.    Then  turn  to  page  6, 


TJnsvve '""to  Progress  Check  Question  2 

c.  weio.?t£d  copper  beaker  -  Ref  page  3 

t.  dram  tr..1ef 

c.  bdcon  bomb 

d.  wf  '  c  h  ued  bottle 
^  '^'vi  :a  thief 

f.  hVobe  sampler 
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wel , 

(2)    upper,  middle',  lower  and  all  level 


(1)   weighted,  copper  beaker 


Complete  the  following  statement: 

^   .  ■'s  a  plastic  cylinder  consisting  of  a 

two  piece  plastic  tube.    It  Is  used  to  take  samples  from  (2)  

and  5  gallon  . 

4.    The  Bacon  bomb  Is  a  nickel-plated  cylinder  which  consists  of  a  special 
metal  cylinder  tapered  at  both  ends  and  fitted  with  an  Internal  JlSnger! 
5^?S„J!      ^^'J  2"^"'  automatically  when  the  sampler  strikes  the  bottom  of 
S         ISrS'i/JjSJhiSl  is  attached  to  a  ring  at  the  top  of  the  sample?. 
A  trip  cord  is  attached  for  the  purpose  of  opening  the  sampler  at  any  level, 
of  2  osl  nr  ""'^  commonly  to  take  bottom  samples  of  liquid  products 

?I       I  '^^^^  P»*e""''e  and  samples  of  sem1-l1qu1d  products. 

rnJ/  tlf  ^"  'f°'**9^  tanks  and  In  tank  cars.    When  equipped  wIthTtrIp 
cord   this  sampler  can  be  used  for  taking  samples  at  various  levels  by  bull 1  no 
.^Lfrl"  '?:^      the  desired  level.    It  may  nSt  be  used  fSr  taking  all  leve  ^ 
samples.    The  Bacon  bomo  can  be  modified  to  provide  handling  and  finger  rinas 
and  pouring  spout  for  use  with  the  standard  «n  with  1  3/8  1n?h  opeSlnS.  ^ 
Turn  to  page   4  for  an  Illustration  of  Bacon  bomb,  then  turn  to  olJ? 
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(1)  drum  thief 

(2)  drums  and  5  gallon  cans 


Complete  the  following  statement: 


The  (1) 


is  a  nickel  plated  brass  cylinder 


which  consists  of  a  special  metal  cylinder  tapered  at  both  ends  and  fitted 
with  an  internal,  plunger-type  vaive.    It  is  most  conmonly  used  to  take 


vapor  pressure  and  samples  of  semi-liquid  products. 


5.    The  weighted  bottle  sampler  consists  of  a  glass  bottle  within  a  square 
weighted  metal  holder.    A  drop  cord  is  attached  through  a  ring  in  a  stopper 
so  that  a  short,  quick  pull  on  the  cord  opens  the  bottle  at  any  desired  point^ 
under  the  surface  of  the  liquid.    The  weighted  bottle  has  the  same  application 
as  the  weighted  copper  beaker.    Turn  to  page  4  for  an  illustration  of  a 
weighted  bottle  sampler,  then  turn  to  page  8, 


(2) 


samples  of  liquid  products  of  2  psi  or  less  Reid 
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(1)  Bacon  bo^iib 

(2)  bottom 

Complete  the  following  statejnent: 

^®       —  ^  bottle  consists  of  a  glass  bottle  within  a  square 

weighted  metal  holder.    The  weighted  bottle  has  the  same  appHcatiDn  as  the 

(2) 

^  '-r—  —   .    (Answer  on  page  10) 


^^^'^^f°"u'^^^  °^  *  cylinder  with  a  spring 

J5Jh  f  T-^^^  bottom  of  the  sampler.    The  Tulsa  thief  is  equipped 

with  a  rope  which  is  used  to  lower  the  sampler  Into  a  tank  and  is  also  used 
to  trigger  the  cover  on  the  bottom  of  the  sampler.    The  Tulsa  thief  is  used 
mainly  for  taking  samples  at  specific  levels  Although  it  can  be  used  to  take 
bottom  samples.    Turn  to  page  9  for  an  illustration  of  a  Tulsa  t  5ef. 
then  proceed  to  page  10.  t- ler. 
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TULSA  THIEF 


Top 


Before  the  Tulsa  Thief 
is  lovered  into  fuel 
tank,  the  bottom 
portion  (dark  area) 
is  svAing  out  into  an 
open  position  to  allow 
fuel  sample  to  enter 
through  the  bottom. 
When  lowered  into  a 
fuel  tank  at  desired 
level,  a  swift  jerk 
of  the  attached  cord 
(top)  closes  the 
bottom  (darker  area) 
portion.     The  sample 
of  fuel  is  thus 
trapped. 


Spring  Loaded 
Mechanism 


1/ 


4311 

Weighted  ^ 
(2)    weighted  copper  beaker 

Complete  the  following  statement: 

The  (1)  *  ^ 

!;„J?^  ^^^^i^fT^^^P  mentioned  In  previous  paragraphs  are  standard  ahd  arc 
usually  available  through  supply  channels.    Conditions  may  arise  however  ' 
where  samplers  will  have  to  be  made  or  obtained  locany.^Three ^vms  of ' 
improvised  samplers  are  shown  on  page  11.    Prtjceed  to  page  12.  "^^^ 
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TYPE  A  TYPE  B  TYPE  C 


Type  A  smmplcr  Type  B  immpler  Typ*  C  '.ampltr 

Imt-ovised  samplei  lajfrnbltd  fron*  Improviied  sampler  rnndr  from  a  40-  ImproviiH  Mtnpltr  madt  from  IV4- 
■Undard  lixt  pipe  nuinj^a  mm  shell  case  inch  m«U>;  tttbing 
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(1)    Tulsa  thief 


The  sixth  type  of  standard  sampler  Is  the  probe  sampler. 

8,    To  collect  a  continuous  sample    from  a  pipeline,  filling  line,  or 
transfer  line;  a  sampling  probe  is  ur^ed.    A  sampling  probe  is  a  tube  extending 
to  the  center  of  the  pipeline,  f-^lling  line,  or  transfer  line.    The  function 
of  the  sampling  probe  is  to  withdraw  from  the  flow  stream  a  portion  that  w^ll 
be  representative  of  the  entire  stream.    The  sample  is  withdrawn  manually 
or  by  using  automatic  devices.    To  Insure  a  representative  sample,  the  sample 
probe  is  mounted   horizontally  in  a  vertical  run  of  pipe  as  near  as  possible 
to  the  product  receiver.    Detailed  information  on  continuous  sampling  and  sample 
probes  can  be  found  in  ASTM  D-270.    Three  types  of  sampling  probes  are 
illustrated  below. 


TO  RCCCIVCR 


'4S'  ■CVCL 


ro  PCccivcM 

OR  AAMFtKR 

CNO  RCAMCO  ro 

A  SNAAP  COOC 


oRiricc  IN  %io€  or  pnomt 

FACINO  Uf%niCAM  CNO  OF 

^  ^pnoac  ro  ac  closco 


TO  RCCIIVCk 
or  ftAMPLCH 


(  A> 


C  •  > 


<  e  I 


Turn  to  the  next  page. 
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Mat:h  the  following  far  piers  with  the  types  of  samples  they  are  used  to  take 
by  piecing  thp  cc rresponding  letter  of  each  sample  type  in  the  corresponding 
blank  by  e^ch  type  of  <^ampier. 


Sampler 

 weighted  copper  beaker 

  drum  thief 

  Bacon  bomb 

 weighted  bottle 

  Tulsa  thief 

  probe  sampler 


Sample  Type 

a.  Samples  from  drums    &   5  gallon  cans 

b.  Bottom  samples 

c.  Upper,  middle,  lower  &  all  level 
samples 

d.  Specific  level  sampler  &  bottom 
samples 

e.  Continuous  sample  from  pipeline 


Cbmplete  the  following  statement: 

A  (1)  is  a  small  part  of  a  quantity  of  a  substance, 

(2)  of  the  entire  quantity,  used  for  inspection  or  to 

determine  the  quality  of  the  substance. 

On  the  following  page,  label  the  sauipler,  ihown.  Then  turn  to  page  15  for 
the  correct  responses  for  the  matching,  completion,  and  labeling  exercises- 
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Match  ups 

C     weighted  copper  beaker 

A     drum  thief 

B     Bacon  bomb 

C     weighted  battle 

D     Tulsa  thief 

E     probe  sampler 

Completion: 

(1)  sample 

(2)  representative 

Labeling: 

a.  Weighted  copper  beaker 

b.  Drum  thief 

c.  Bacon  bomb 

d.  Weighted  bottle 

If  you  were  unable  to  correctly  complete  the  matching,  completion,  and 
labeling  exercises,  review  frames  1  through  8  and  try  again.    If  you 
completed  the  exercises  correctly,  proceed  to  frame  9  on  the  next  page. 


23 


*^33 

9.    Various  pieces  of  sampling  equipment  were  reviewed  in  frame  1  through 
8.    In  the  next  frames,  the  various  types  of  samples  will  be  discussed.  In 
review,  complete  the  following  statement, 

A  sample  is  a  (a)   quantity  of  a  substance  (b)   


of  the  entire  quantity,  used  for  inspection  or  to  determine  the  quality  of 
the  substance.    The  definitions  of  various  sample    types  are  given  below. 

Top  Sample  -  A  sample  taken  with  a  bottle  or  beaker  sampler  6  inches  below 
the  surface  of  a  tank's  contents. 

Upper  Sample  -  A  sample  taken  with  a  bottle  or  beaker  sampler  from  the  middle 
of  the  upper  third  of  a  tank's  contents. 

Middle  Sample    -  A  sample  taken  with  a  bottle  or  beaker  sampler  from  the 
middle  of  the  middle  third  of  a  tanks  contents. 

Lower  Sample  -  A  sample  taken  with  a  bottle  or  beaker  sampler  from  the 
middle  of  the  bottom  third  of  a  tanks  contents. 

Bottom  Sample  -  A  sample  taken  with  a  bomb  sampler  from  material  on  the 
bottom  of  a  tank. 

Review  the  sample  types  on  this  page  until  you  are  thoroughly  familiar  with 
them,  then  proceed  to  the  next  page. 
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a.  small 

b.  representative 

Match  the  following  sample  definitions  with  their  corresponding  sample  term. 


Sample  Sample  Definition 

a.  Middle  sample   1.  A  sample  taken  with  a  bottle  or 

beaker  sampler  6  inches  below 

b.  Lower  sample  the  surface  of  a  tanks  contents. 

c.  Bottom  sample    2.  A  sample  taken  with  a  bottle  or 

beaker  sampler  from  the  middle 

d.  Upper  sample  of  the  upper  third  of  a  tanks 


e.    Top  sample 


contents. 

A  sample  taken  with  a  bottle  or 
beaker  sampler  from  the  middle 
of  the  middle  third  of  a  tanks 
contents. 


4.  A  sample  taken  with  a  bottle  or 
beaker  sampler  from  the  middle 
of  the  bottom  third  of  the  tanks 
contents. 

5.  A  sample  taken  with  a  bomb 
contents  sampler  from  material 
on  the  bottom  of  a  tank. 


Check  your  matches  on  the  next  page. 
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E  1. 


D  2. 


A  3, 


B  4, 


C  5, 


10.    Continue  your  review  with  these  additional  sample  types. 


All  level  sample  -  A  sample  taken  by  submerging  a  closed  bottle  or 
beaker  sampler  to  a  point  as  near  as  possible  to  the  tank  drawoff  level, 
then  opening  the  sampler  and  raising  it  at  such  a  rate  that  it  is  about 
(3/4)  three-fourths  full  wnen  it  emerges  from  the  liquid. 

Spot  Sample  -  A  sample  taken  at  a  specific  location  in  a  tank. 

Composite  sample  -  A  sample  prepared  by  combining  equal  portions  of  two 
or  more  spot  samples  from  a  tank. 

Single  Tank  Compos  He  Sample  -  A  sample  that  is  a  blend  of  th    upper , 
middle,  and  lower  samples  from  a  tanks  contents. 

Multiple  Tank  Composite  Sample  -  A  sample  that  is  a  proportional  blend 
of  individual  all-level  samples  taken  from  the  compartments  of  a  tanker  or 
barge  containing  the  same  product. 

Mixed  Sample  -  A  sample  taken  by  mixing  and  stirring  the  original  volime 
of  sample  taken  and  then  pouring  off  the  volume  desired. 

Outlet  Sample  -  A  sample  taken  with  a  bottle  or  beaker  sampler  at  the 
level  of  a  tank  outlet,  whether  fixed  or  swing  line. 

Drain  Sample  -  A  sample  taken  from  the  water  drawoff  or  discharge  valve. 

Continuous  Sample  -  A  sample  taken  from  a  flowing  pipeline  in  a  manner 
that  the  sample  is  a  representative  average  of  the  stream  during  the  period 
of  sampling. 

After  you  have  thoroughly  reviewed  the  sample  definition  on  this  page,  turn 
to  the  next  page. 
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Match  the  following  sample  definitions  with  their  corresponding  sample  term. 


Sample 

A.  Outlet  sample 

B.  Spot  sample 
Continuous  sample 
Drain  sample 

Multiple  tank  composite  sample 
Composite  sample 
All  level  sample 
Single  tank  composite  sample 
L    Mixed  sample 


Sample  Definition 


!•  A  sample  taken  by  submerging  a 
closed  bottle  or  beaker  sampler 
to  a  point  as  near  as  possible  to 
the  tank  drawoff  level,  then 
opening  the  sampler  and  raising 
It  as  such  a  rate  that  it  is 
about  three-fourths  (3/4)  full 
when  it  emerges  from  the  liquid. 


,  2   A  sample  taken  at  a  specific 
location  in  a  tank, 

3,  A  sample  prepared  by  combining 
equal  portions  of  two  or  more 
spot  samples, 

4,  A  sample  that  is  a  blend  of  the 
"upper,  middle,  and  lower  samples 
from  a  tanks  contents," 

5,  A  sample  that  is  a  proportional 
blend  of  individual  all  level 
samples  taken  from  the  compartments 
of  a  tanker  or  barge  containing 

the  same  product. 

6,  A  sample  taken  by  mixing  and 
stirring  the  original  volume  of 
sample  taken  and  then  pouring 

off  the  volume  desired, 

7,  A  sample  taken  with  a  bottle  or 
beaker  sampler  at  the  level  of 
a  tank  outlet,  whether  fixed  or 
swing  line, 

8,  A  sample  taken  from  the  water 
drawoff  or  discharge  level. 

9,  A  sample  taken  from  a  flowing 
pipeline  in  a  manner  that  the,  ' 
sample  is  a  representative  average 
of  the  stream  during  the  period 

of  sampling. 


^en  you  have  completed  the  matches  of  this  page,  check  your  answers  on  the 
following  page. 
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G     1.  H     4>  A  7, 


B     2.  E     S.  D  8, 


F     3.  _I     6.  _C  9. 


f  you  did  not  correctly  complete  the  matching  exercises  on  pages  17  and  19, 
review  frame  9  on  page  16  and  frame  10  on  page '18. 

11.    Now  that  you  have  been  exposed  to  the  most  coimion  types  of  samples  and 
sampling  equipment,  we  can  turn  our  attention  to  sampling  operations.  A 
simple  set  of  sampling  procedures  cannot  be  given  because  products  are 
different,  the  means  of  product  transportation  and  storage  vary,  and  sampling 
requirements    of  many,  tests  are  different.    Detailed  information  regarding 
sampling  procedures  and  techniques  can  be  found  .n  HIL-HDBK-200,  latest  revision 
and  TM  10-1167,  ASTM  Manual  on  Measurement  and  Sampling  of  Petroleum  and 
Petroleum  Products,    ParJ  18,  D-270.    However,  a  few  general  rules  and 
precautions  will  be  given  below. 

a.  Use  approved  samplers  as  specified  in  ASTM  procedures. 

b.  Make  sure  that  all  sampling  apparatus  and  containers  are  clean,  dry 
and  free  of  lint  and  fibrous  material. 

c.  Rinse  samplers  and  containers  with  a  portion  of  the  product  being 
sampled  to  make  sure  that  product  is  not  contaminated  with  the  previous 
material.    Rinse  all  cans  to  make  sure  that  any  soldering  flux  is  removed, 
and  discard  rinsing  material. 


Complete  the  following  statement: 

To  make  sure  that  a  product  Is  not  contaminated  with  previous  material, 
(a)  samplers  and  containers  with  (b)  


Turn  to  page  21 
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(a)  rinse 

(b)  a  portion  of  the  product  being  sampled 

d.  Clean  sampling  apparatus  iimiedlately  after  use  and  store  1n  such  a 
way  that  it  will  remain  clean  until  Its  next  use. 

e.  Before  taking  a  continuous  sample,  draw  enough  product  through  sample 
connections  to  displace  all  produce. in  sample  lines  and  fittings. 

f.  Do  not  take  samples  through  storage  tanks  clean  out  lines,  water 
drawoffs,  bleeder  valves,  or  hoses  because  such  samples  will  not  be  represent- 
ative of  the  product  in  the  tank. 

g.  Sample  product  In  drums  and  like  containers  by  using  a  thief,  not 
tilting  container  and  using  a  funnel.    Remove  all  foreign  matter  from  area 
near  closure  tefore  removing  plug.    To  thoroughly  mix  the  contents  of  a  drum 
before  sampling,  roll  the  drum  on  its  side  for  a  distance  of  at  least  100  feet. 

h.  Do  not  fill  any  sample  container  above  90  percent  of  its  capacl^. 
If  a  container  is  filled  to  capacity  It  may  leak  due  to  pressure  caused  by 
thermal  expansion  of  the  product. 

i.  Close  all  sample  containers  tightly  Immediately  after  they  are 
filled.    Do  not  use  sealing  wax,  paraffin,  rubber  gaskets,  pressure  sensitive 
tape  or  similar  materials  to  seal  containers. 

j.    Crate  fragile  sample  containers  well  enough  to  withstand  shipment. 


Complete  the  following  statement; 

To  mix  thoroughly  the  contents  of  a  drum  before  sampling,  roll  the  drum  on 

it  side  for  a  distance  of  at  least  (a)   feet.    Do  not  fill  any 

sample  container  above  (b)   percent  of  Its  capacity. 


Turn  to  page  22 
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(a)  100 

(b)  90 

^* 

k.    Protect  samples  of  gasoline,  jet  fuel  and  kerosene  from  direct 
sunlight  and  contamination  by  using  clean,  dry  canb  or  brown  bottler. . 
Some  of  these  products  will  change  color  rapidly  and  gum  will  increase  and 
stability  will  decrease  after  short  exposure  to  sunlight. 

1.    Handle  carefully  all  samples  of  gasoline  and  jet  fuel  that  require 
the  vapor  pressure   test  and  if  possible,  cool  samples  to  prevent  loss  of 
volatile   materials.    When  possible,  maintain  liquid  fuel  samples  at  a 
temperature  between  30®  and  40''F'  to  help  preserve  product  characteristics. 

m.    Use  glass  bottles  to  collect  samples  of  aviation  fuel  submitted 
specifically  for  water  and  sediment  determination.    Brown  glass    bottles  or 
wrapped  or  covered  clean  glass  bottles  should  be  used  to  prevent  lead 
precipitation  caused  by  exposure  of  sample  to  light.    Where  transportation 
of  flanmable  liquids  to  a  laboratory  in  glass  bottles  is  restricted  by  law 
or  regulations,  metal  containers  must  be  used.    Before  using  such  containers 
rinse  them  thoroughly  with  the  prcduct  being  sampled.    When  samples  are 
taken  for  the  millipore  test,  the  sample  containers  are  not  rinsed  witJi 
product.    The  sample  containers  are  opened,  filled,  and  capped  as  soon  as 
possible. 

n.  Whpn  samples  are  taken  from  a  tank  truck,  the  entire  contents  of  the 
tank  should  be  circulated  before  sampling. 


By  following  these  procedures  in  your  sampling  operations  you  will  obtain  sampl 
which  are  truly  representative  of  the  product  being  sampled. 

Complete  the  following  statements: 


1.  When  possible,  liquid  fuel  samples  should  be  maintained  at  (a) 
to  (b)  to  help  preserve  product  characteristics. 


2.    (c)   bottles  are  used  to  collect  samples  of  aviation  fuel 

submitted  specifically  for  water  and  sedijnent  determination. 


Turn  to  page  23 
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(a)  30 

(b)  40 

(c)  glass 


12.    Taking  samples  without  knowing  what  quantity  to  take  is  pointless 
The  normal  size  of  liquid  samples  is  2  gallons;  of  scuisolids,  5  pounds. 
The  size  of  special  samples  for  liquid  products  should  be  at  least  5  gallons 

s;Ihl?i?f'i'^'"i?''"''^''^-  fuels  are  to  be  tested  for  thermal  • 

stability,  10  gallon,  samples  should  oe  submitted. 

Complete  the  following  statement: 
The  normal  size  of  a  liquid  sample  is  (a) 

semisolids ,  the  normal  sanple  size  is  (b)  

-     , .    .  .                                      ^  number 
for  liquid  products  should  be  at  least  (c)  

number 

gallons  of  sample  should  be  submitted  when  the 


gallons.  For 
Is.    Special  samples 
gallons  unless  otherwise 


specified,    (d)  ' 

number 

thermal  stability  test  is  to  be  performed  on  a  jet  fuel 


Turn  to  page  24. 
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(a)  2 

(b)  5 

(c)  5 

(d)  10 


13.    Packaged  petroleum  products  require  special  sampling  procedures.  These 
procedures  vary  widely  according  to  the  type  of  product  being  sampled.  Detai 
information  regarding  sampling  procedures  of  packaged  petroleum  products 
can  be  found  in  TM  10-1167.  D-270.  . 


Proceed  to  the  next  page. 


Answer  to  Progress  theck  Question  3 

a.  5 

b.  2 

c.  5  Ref  -  page  23 

d.  10 
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14.    Each  sample  submitted  to  a  petroleum  laboratory  for  analysis  should  be 
accompanied  by  a  properly  completed  sample  tag,  DA  Form  1804.    This  form  is 
illustrated  on  page  26.    The  following  information  is  included  on  the  sample 
tag,  DA  Form  1804. 

a.  Product 

b.  Unit  or  installation  submitting  sample 

c.  Sample  number 

d.  Laboratory  number 

e.  Specification  number 

f.  Amount  product  sample  represents 

g.  Product  manufacturer 

h.  SaiTiple  source 

i.  person  who  took  sample 
j.  Stock  number 

k.  Qualification  number 

1.  Fill  date 

m.  Contract  bulletin  number 

n.  Armed  services  procurement  number 

0.  Date  sampled 

p.  Batch  number 


delivery  date. 


s. 


r. 


Item  pdmher 
Type  of  sample 


t. 


Reason  for  sampling 


u. 


Source  of  additional  Information 


After  reviewing  the  illustration  on  page  25,  turn  to  page  27. 
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PROGRESS  CHECK 

The  progress  check  below  will  give  you  a  chance  to  determine  how  much  you  have 
learned  about  sampling  petr   .urn  products •    After  you  complete  the  progress 
check  turn  to  the  pages  indicated  to  check  your  answer. 

Complete  the  following  statements:  Page  No 

1.  A  is  a  small  part  of  a  quantity  of  a  substance,  3 

representative  of  tne  entire  quantity,  used  for  inspection  or  to  deter- 
mine the  quality  of  the  substance, 

2.  List  the  six  types  of  standard  samples  discussed  In   this  text:  5 

a.   

b.  



d.   

e,  

f-   

omplete  the  followlrg  stater..ent: 

3.  For  semisolids,  the  nofuial  sample  size  is  (a)  pounds.  24 

The  normal  size  sample  for  Hqnid  products  1s  (b)  gallons. 

Special  samples  for  Hquic  products  'twould  be  at  least  (c)  

gallons  unless  otherwise  specified.    When  the  thermal  stability  test  is 

to  be  performed  on  a  Jet  fuel  (d!^   .   gallons  of  si-nple 

should  be  submitted. 

If  you  correctly  completed  the  progress  check  you  are  ready  to  begin  .olume 
II  on  Gaging  Petroleum  Products.    If  you  had  any  difficulty  correctly 
completing  the  progress  check,  review  the  entire  text  until  you  can  do  so. 
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FORWARD 

As  a  Petroleum  Supply  Specialist  you  may  be  required  to  find  the 
number  of  gallons  in  a  storage  tank.     For  example,  if  you  are  expecting  a 
shipment  you  will  want  to  find  our    low  many  more  gallons  of  product  the 
tank  will  hold;  or  if  you  are  plan.  issue  some  of  the  product  con- 

tained in  a  storage  tank,  you  will  want  to  find  out  how  many  gallons  of 
"good"  product  you  can  issue.     To  find  out  how  much  good  product  you  can 
issue,  you  will  have  to  know  how  much  of  the  liquid  is  product  and  how 
much  is  sediment  and  water  in  the  bottom  of  the  tank.     At  all  times,  you 
must  keep  accurate  records  of  receipt,  storage,   issue,  and  shipment  of 
products . 

The  first  step  in  finding  out  how  many  gallons  of  product  you  have 
in  a  tank  is  to  "gage"  the  tank.     Gaging  means  to  find  out  the  depth  of 
liquid  in  a  rank  and  to  find  out  what  part  of  the  liquid  is  bottom  sediment 
and  water.     You  also  have  to  take  the  temperature  of  the  product  at  the 
time  of  gaging. 

Your  gaging  measurements  will  be  in  feet  and  inches;  so  you  will  have 
to  convert  the  measurements  into  gallons.     Because  liquid  petroleum  pro- 
ducts expand,  or  swell,  when  the  temperature  goes  up  and  contract,  or 
shrink,  when  the  temperature  goes  down,  you  will  have  to  make  allowance-; 
for  changes  in  temperature  when  you  compute  the  number  of  gallons  of 
product  in  a  storage  tank.     In  this  two-part  program,   /ou  will  learn  how 
to  do  all  of  these  things. 
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Sequence  A  contains  the  procedure  for  gaging  a  tank  by  the  innage 
method.     (NOTE:     There  is  also  an  outage  method  of  gaging;  however,  be- 
cause this  method  is  used  infrequently,  we  are  not  concerned  with  it  in 
this  text.)     Sequence  B  contains  the  procedure  for  taking  the  product 
temperature  at  the  time  of  'gaging. 

Sequences  C  and  D  contains  instructions  for  doing  all  of  the  paper- 
work you  will  have  to  do  to  find  out  how  much  product  is  in  the  tank. 
You  will  learn  how  to  find  out  how  to  find  out  how  many  gallons  of  liquid 
were  in  the  tank  at  the  time  of  gaging  and  how  much  of  the  liquid  was 
water  and  how  much  was  good  product.     You  will  also  learn  how  to  make 
allowances  for  changes  in  temperature  by  computing  the  net  volume  of 
product  corrected  to  60°?.     (This  is  a  standard  used  throughout  the 
petroleum  industry.) 
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SEQUENCE  A 
GAGING  STORAGE  TA^K  BY  INNAGE  METHOD 

INTRODUCTION 

In  ti    s  sequence  you  are  going  to  learn  the  steps  in  measuring  the 
depth  of  liquid  and  the  depth  of  bottom  cediment  and  water  in  a  petroleum 
storage  tank  by  the  innage  method.    After  you. have  completed  this  part 
of  the  program,  you  will  have  a  practical  exercise  in  gaging  a  tank  by 
the  innage  method,   following  the  procedures    you  will  learn  here. 
OBJECTIVES 

1.  Using  a  petroleum  storage  tank,  you  will  be  able  to  identify 
the  following  terms  in  accordance  with  TM  10-1101. 

Reference  point  BS&W 

Reference  height  Product  cut  (innage 

method  of  gaging) 

Datum  plate 

Innage  Water  cut 

2.  Given  two  tapes  and  two  bobs,  you  will  be  able  to  select 
innage  tape  and  the  innage  bob  in  accordance  with  TM  10-1101. 

3.  Using  a  petroleum  storage  tsnk  and  aii  necessary  gaging  € 
menc  you  will  be  able  to  gage  a  tank  to  within  an  accurc  ::y  of  i/8"  a." 
prescribed  in  TM  10-1101. 


^11 


457 


This  l8  a  dmlng  of  a  petrolom 
otorage  tank. 

The  vail  ^ the  tank  is  oalled  the 
shell.   There       an  opening  at  the  top 
of  the  tank  vhlch  Is  called  the 


When  ymi  measm^e  the  product  In 
a  storage  tank,  70a  viU  uae  a  tape  and 
bob.    If  yott  are  raeafluring  the  product 
by  tho  limage  aethod,  70^  -J*.^^  xuga  an 
image  tape  a?^  bob.    Ton  vill  lower  the 
tape  and  bob  Into  the  tau'jc  thjrou^  the 
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gaging  hatdi 
gaging  hatch 


Tha  refaraaca  point  is  a  flxad  point 
at  or  noar  tha  top  of  the  tank  frea  ifcich 
aaaaurqaenta  are  inada>    Scnetliaea  tha 
ref  eranoa  point  la  a  narrov  groora  cut 
on  tha  inaida  of  tha  gaging  hatch; 
aonatlMa  it  la  a  amall  flxad  plata 
inaida  tha  hatch,   Dlractlj  banaath  the 
rafaranca  point,  on  the  bottom  o^  thft 
tank  9  la  a  amall  matal  plata  callad  tha 


REFERENCE 
POINT 


DATUM  PLATS 
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datum  plate 


It  is  important  for  you  to  remanber  \<here  the  reference  point  is 
and  where  the  datum  plate  is.    We  will  refer  to  these  two  tenns  many 
times  we  start  discussing  the  steps  in  gaging  a  tank  hj  the 

innage  method. 

Draw  an  arrow  to  the  Draw  an  arrow  to  the 

reference  point .  datum  plate. 


CHECK  IDUR  AHSHERS  ON  IBE  lE&ivTH}  BBLOtf, 


The  raferenoa  helidit  is  tha 
dlBtanoe  from  the  rafereiiM 

■  to  the  bottcB  of 

the  tank*    Although  joa  will  h^ve 
to  k23ov  the  reference  height  of  « 
tank  before  yxm  can  gage  the  taxsk 
properly,  yoa  vlll  not  have  to 
menorlze  the  reference  height  of 
every  tank  you  gage.    The  reference 
height  is  either  ata3if>ed  on  the 
fixed  plate  inaide  the  gaging  hatch 
or  artenciled  on  the  tank  roof  near 
the  gaging  hatch* 


REFESENCE 
POIMT 


DATUM  PLATE 


1 
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M5'3 

point 


It  is  important  for  you  to  remember  what  the  term  "reference 
height"  means.    It  is  also  important  for  you  to  know  vrhere  you  should 
look  to  find  the  reference  height  of  the  tank  you  are  graging. 


Draw  lines  to  show  the 
reference  height  of  the  tank. 
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There  are  other  gaging  berms 
tsLke  them  up  as  we  come  to  them, 
of  the  innate  tape  and  bob,  let's 

Turn  the  page. 


you  will  have  to  learn,  but  we'll 
Before  we  go  on  to  the  description 
review  ;v/hat  we've  covered  so  far. 


^63 


See  if  you  can  identify,  without  looking  back,  the-  reference 
point,  the  reference  height,  and  the  datum  plate  on  the  dravinr. 
V.'rite  the  proper  letter  in  the  blank  beside  the  tern. 


Reference  ooint 


Reference  height 
Datum  olate 


Reference  point  -  F 
Preference  height  -  D 
Datum  plate  -  B 


'^e  first  step  in  gaging  a  storage  tank  by  the  innage  method  is  to 
select  an  innage  tape  and  bob. 

HI 


This  is  a  drawing  of  an  innage  bob. 
The  body  of  the  bob  is  rounded  and  the 

bob  is  pointed  at  the  , 

(top  or  bottom?! 
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botton 


Tou  iriU  be  abls  to  nopgslu  an  innaga  bob 
if  jxnx  reMiber  that  the  bodj  of  the  bob  la 


ronnded  and  that  the  bottom  of  the  bob  la 


The  Ijmage  bob  la  6  Inchee  lox2g«  The 
indi  scale  on  the  bob  la  divided  into 
l/8-ineh  diViaiona.    The  zero  point  of  the 
scale  la  at  the  • 


Ctop  or  bottom?) 


HSB 


pointed 
botton 

Thi3  Is  a  drmlng  of  an  Innage  tape 
The  tape  Itself  Is  a  thin  strip  of  steel 
mailed  off  in  feet  azxl  Inches.    On  this 
tape,  the  first  measument  aboTe  the 
harness  snap  is  inches* 

HARMESS  SHAP 


This  is  a  drawing  of  ^te^er  innage 
tape*    On  this  tape^  the  first  measurecment 
above  the  harness  snap  is   inches 


HAHDIg 


HARNESS  SNAP 
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Ion  can  racognlrrt  an  Image  tape  if  you  remeBdier  that  the  first 
neastiraBeixt  abo'v  d  tl«  haraBsa  snap  is  either  or 
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tape 

bob 


Inaage  Is  the  depth  of  llqaid 
In  a  tank.    Therefore,  if  70U  are 
going  to  measijre  the  depth  of 
Ucpld  in  a  tank,  you  are  going  to 
measnre  the  dlntanee  f ron  the 
surf  acfl»  of  the  product  to  the 

of  the  tank. 


SUHFACS  y-  -H-jDUCT 
 ^  * 


1^ 


BOTTOM  OF  TANK 


'0 
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ERIC 


bot'Con 


Tou  vill  notlco  that  ve  haye 
said  that  Ixmags  is  the  depth  of 
llqald  In  a  tank^  Instead  of  the 
depth  oJT  products    This  la  because 
there  may  be  sedlBent  and  water  in 
the  bottom  of  the  tank,  and  Innage 
ir eludes  both  product  and  bottoBi 
eedlaent  and  vater.    We  refer  to 
bottom  aedlfient  and  vater  as  BS&W^ 


INNAGE 


RODUCT 


6S&V 
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Hh2> 

Vh0n  you  go^  i  a  taurdc  hj  the 
Ixmage  iMtbod^  jon  \ia8t  Baarara  the 
distance         tLe  surface  of  the 
product  to  the  bottom  of  the  tank 
to  f  liid  out  the  depth  of 
^  in  the  tank. 

Which  reading  will  glTe  70U 
this  dl5-tance?    (Check  one.) 
Tape  reading  ■ 
Job  reading 

Ton  must  also  find  out  the  depth  of  BS&W  in  the  bottom  of  the  tank. 
^blrih  reading  will  tell  yon  this?   T Check  one.) 
Tape  reading 
Bob  reading   
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llqald 

Tape  rsadiag 
Bob  raadlng 


Tou  oan  measure  the  depth  of 

end  the  depth  of  ' 
at  the  same  tijie* 


liquid 
BSSH 


Draw  lines  to  ahow  the  image. 


Drav  Unas  to  ahow  the  BS&H. 


474 


■\  ,58 

O 

ERIC 


Before  xon  start  to  gage  a  tank  bjr  the  limage  nethody  you 
aaleet  m  jjonage  tape  Bod  bob. 


lAileh  bob  Is  an  Innage  bob?  A  ^ 
(Put  a  ch«cknark  beside  yoTir  ansirer.) 


B 


® 


® 
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Which  tape  Is  «a  lanage  tmpml  k 
(Pttt  a  chadaiark  beside  your  answer*) 
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ERIC 


In  addition  to  an  Innage  tape  and  bob,  you  will  need  a  gager's 
vorkaheet  on  vfalch  to  record  your  meaanreoients . 

Ton  should  vrite  the  kind  of  product  (kerosene,  jDotor  gaaoHne,  etc.) 
contained  in  the  ;tank  and  the  size  of  the  tank  (50(W)arrel,  3,000-barrel, 
etc.)  on  the  gager's  worksheet. 

Tou  Hill  also  need  scae  gaaollne->f3ndlng  paste  and  sojsie  water-finding-^ 
paste. 

Qasollner-flndlng  paste  is  blue. 
Water-finding  paste  is  pink. 
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When  exposed  to  any  liquid  petroleum  product  for  as  long  as  1  minute, 
gasoline-finding  paste  will  change  color,  thus  making  it  easier  to  read 
your  innage  measurement. 


'Where  will  you  use  the  gasoline-finding 
paste?    (Check  one.) 

On  the  tape.   

On  the  bob. 


o 

ERIC 


On  the  tape. 


_r  \L  

MARK    ('PTJT  PASTE 
~7  ON  BACK  OF 

TAPE  HERE) 


Only  a  thin  coat  of  paste  over  a  2-foot  length  of  tape  is  required  • 

If  you  know  the  approximate  depth 
:>J  the  liquid  in  the  tank,  you  can 
decide  on  w*iich  part  of  the  tape  to  put 
the  paste,    '  or  example,  if  the  depth 
of  liquid  is  ^  . -)roximately  U  feet, 
you  should  reel  c  "  the  tape  and  put  a 
thin  coat  of  paste  on  the  back  of  the 
tape  (the  smooth  side)  at  the  U-foot 
mark. 


Then  you  should  spread  the  paste 
over  the  back  of  the  tape  to  a  point 
1  foot  below  the  mark  and  to  a  point 
1  foot  above  the  mark. 


(Note.    'Vhen  you  have  your  practical 
exercise  in  gaging  'cy  the  innage  method 
after  you  complete  this  text,  your  in- 
structor will  tell  ycu  the  approxmate 
depth  of  the  liquid  in  the  tank,  V/hen 
you  are  in  the  field,  you  can  refer  to 
your  records  and  find  out  ^^at  the  depth 
of  licmid  was  the  last  time  the  tanlc  was 


1  FOOT  ABOVE 
U-FOOT  MAKK 


1  FOOT  fiEIiW 
u-FO'-T  MAHK 


—  

SPREAD  PASTE 
ON  TAPE  FROM 
HERE 

TO 


.HERE 


gaged. ) 


4  JO 


64 


Saoh  of  the  mxica  on  the  aide  of 
the  tank  represents  1  foot,  Draor 
lines  on  the  tspe  to  ahov  the  area 
over  which  you  would  cpresd  the 
gasoline-finding  pHrstt*, 
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When  exposed  to  water  for  as  long  as  1  minute,  water-finding  paste 
will  change  color,  thus  making  it  easier  to  read  70U  BS&W  meas\3rement. 


Where  will  you  use  the  water-finding 
paste?    (Check  one.) 

On  the  tape*   

On  the  bob. 


f 

•A 

iiiliiiiil 
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On  the  bob. 


lou  ne«l  only  a  thin  coat  of  vatar-flndlng  paata  on  t^e  bob. 
lou  eproad  a  strip  of  pasta  dovn  the  bob  ^ 
from  the  tof  to  the  tip.    Pot  the  parte  ^  ^ 

close  tCy  bat  not  orert  the  Indentations.  Ht±^ 


It  is  not  necessary  to  ooTsr  the  entire 


bob. 


IHDEmTIOlB 


HIS 


ShGFV  on  the  drwing  vhara  70a  voald 
put  the  pute* 
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NOTE.    PISTE  CAM  EE  PUT  OH  EIIHER  SIDE  OP  IHDEMTiTIOKS  • 


After  you  have  put  gasolins^f ijodlxig  paat«  on  the  and 

(tape  or  bob? ) 

water-finding  paste  on  the   ^  you  are  ready  to  lover  the 

(tape  or  bob7| 

tape  axKi  bob  into  the  tank  to  meaaure  the  depth  of  . 

and  the  depth  of  . 
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tape 

bob 

liquid 

BSSH 


However,  before  you  start  to  gage  tfae  tazik,  you  must  ground  yourself. 
Tou  can  do  this  ty  touching  the  Ijidder  or  the  iiall  of  the  tank  with  your 
hand* 

la  you  lower  the  tape  and  bob 
into  the  taxak,  make  3Qre  that  you 
hold  the  tape  against  the  reference 
point  of  the  tank*    Then  slowly  lover 
the  tape  and  bob  into  the  tank  until 
the  tip  of  the  bob  jnst  touchee  the 


on  the  bottom  of  the  tank. 


DATDM.  PLATE. 


GAQIMOTDErQI 
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dxtoi  Plata 


Ton  Bust  xiaktt  vure  that  the  image  tapa 


LIKE  THIS  ^ 

 > 

1  ^ 

ff}T  TiTTn^ 


Tou  can  Be«  that  if  the  image  tape  and  bob  are  not  plmib,  or 
straight  up  and  do«n,  you  iiill  not  ^et  m  aeenrata  reading. 


I 
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*  How  ccn  7TO  be  sore  Uuit  thri  Izmage  tape  azxi  bob  are  plunb? 

Ton  can  compare  the  readljog  on  the  ixmage  tape  at  the  r^erence 
point  vlth  the  reference  height  of  the  tau^, 

Drwf  an  arrow  to  the  reference  point.  ^ 


Drav  Hues  to  shov  the  reference  height. 


BEFSREHCE 
POIMT 


The  ref  eranca  height  of  the  taxdc  aad  the  tape  readiss  at  the 
reference  poiixt  shcmld  be  the  saae^   If  the  tape  reading  and  the 
reference  height  are  the  same,  yen  vlll  knoir  that  the  innage  ta^e 
axyl  bob  are  


73 


planb,  or  straight  up  and  down 


ERIC 


How  long  ft*uflt  ynu  leave  the  tape  azxl  bob  in  place? 


.  Uow  long  does  it  take  for 
the  paste  to  change  color?) 
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1  odLisit^ 


Tha  lattt  «t«p  Is  to  reel  in 
the  tape  xintll  you  ocne  to  the  part 
vhere  the  parte  hae  chanced  oolor. 
This  l8  the  part  that  vma  under  the 
aurface  of  the  product.    The  place 
where  the  diaage  in  color  beglna 
la  called  the  product  cat. 

The  next  atep  la  to  read  the 
neaauraneat  on  the  tape  at  the 
product  cut.    Read  the  neaaurenent 
in  feet  azid  Inchea  at  the  near'?tt 
1/8  inch. 
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H«3 


Draw  an  arrow  to  the  product 


cut. 
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The  meMTirtteist,  or  rMdlng,  oa  the  t«p«  at  the  prodaot  out  vlll 
tell  you  the  depth  of  llq[ald  in  the  tank*   In  other  vorda,  it  vUl  tell 


ERIC 


Innaga 


Hdr  yon  contlime  to  reel  in  the  tape  and  bob  until  th«  bob  ie  out  of 
tha  tank. 


If  there  ie  az^  vater  in  the 

bottom  of  the  tank,  the  water-finding 

■  ■' ■  '  -.* 

paste  on  the  bob  nill  haTe  ohanged 

color  f  ron  the  vater         to  the  tip 
of  the  bob.    The  place  on  Ihe  b^ 
iihere  the  change  in  color  beg^ym 
iB  called  the  vater  cut. 


WATER 


fWATKR 
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The  depth  cf  BSSH  In  the  tahk  vlll  be  the  reading  on  the  bob  at  the 

>    Tou  BhoTild  take  yotar  reading  In  inches  at  the 
nearest  l/^'-inch  diTii^ion. 
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vat«r  cut 


To  make  sure  that  yon  hsve  Beasured  the  tmmge  and  the  BSSW  accorately, 
you  nraat  wipe  the  tape  and  bob  diy  and  then  take  another  aet  of  readings. 
Be  sure  to  take  off  all  of  the  old  paste  and  put  some  fresh  pasta  on  the 
tape  and  bob. 

If  Tcur  second  set  of  readings  is  not  the  same  as  the  first  set, 
you  must  continue  to  take  readings  until  you  get  tiro  tape  readings  that 
are  the  same  and  two  bob  readings  that  are  the  same. 

Be  sure  to  wipe  the  tape  and  bob  dry  between  readings. 
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Irihen  you  hanre  readings  axxl  bob  readings 

^how  aai^pry  (how  manTTJ 

that  are  the  aame^  you  isast  reoord  yotir  aeasnrenexxts  on  the  gager's 

vozicaheet. 

Taxxr  innag^  measnrmexxt  vill  be  in 

(feety  inches,  or  feet  and  inches?) 

Icor  as&W  aeastreoest  nill  be  in     • 

(feet,  inches 9  or  feet  and  inches? ) 


tNO 

two 

feet  and  Inchafl 
Inches 

Tofu  idll  record  both  meafformente  at  the  xieareet 

•inch  dlTleion  on  the  eeale« 


tl/Ub,  1/Bf  VU,  or  1/27) 


N 
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loQ  mat  riMBber  to  wipe  the  tape  and  bob  dry  after  yon  bars 
recorded  yoor  BeasnrflHeots. 

TURK  TO  PiGE  15. 
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DiraotioMi    Anavsr  lt€u  1  and  6  belov      flUli«  in  th«  blanks. 
VrLt%  yoar  aamer  to  Itaoi  l6  in  the  «pao#  px^orlded.   In  the  othsr  Iteas, 
select  the  anever  jon  think  la  oorreot  and  pot  a  ohedOBaiic  ( beside 
your  choioe. 

!•   After  you  hare  selected  yoxxr  Innage  tape  and  bob, 

part  of  the  tq>e  with  a  thin  film  of  -finding  paste* 

(gasoline  or  irmtetr?) 

2.   On  idd.Qfa  side  of  the  tq>e  do  jra  ptit  the  paate? 

k)   On  the  back  (sKooth  dds). 

B)   On  the  f^t  (side  vith  the  aoale). 

3«   If  the  depth  of  liquid  In  the  tank  Is  qpprox±aate]y  6  feet, 
on  vhidi  part  of  the  tape  ahooli  jou  spread  the  paste? 

A)  Between  the      ai^  6«foot  aarks. 

B)  Between  the  5«*  and  7-foot  Darks. 

C)  Between  the  6-  and  8-foot  Barks« 

D)  Between  the  5  1/2-  and  6  l/2-foot  narks. 
U*    What  kind  of  paste  do  70a  put  on  the  bob? 

A )  Qasolise-^nding  • 

B)  Water-finding. 

5*    Vbere  do  yon  put  this  paste? 
a)    Orsr  the  entire  bob. 

B)  Orer  the  indentations  and  the  tip. 

C)  Fron  the  top  to  the  tip  next  to  the  laiontations . 

D)  Down  the  back  of  the  bob  from  the  eye  to  the  tip* 
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6«   Tou  Btiat  tftke  two  safetj  proocationn  in  gaging «   One  la  to 
ground  youraelf  by  touchli^  liia  or  the 

of  th«  tink«    Ihe  other  la  iojmkm  rare  that  the  tape  touohee  the 

'       _____  M  7o«  lover  the  tepe  end 

bob  Into  the  tank« 

7.    The  reference  height  of  a  tank  Is  8»         What  reading  ahould 
70U  have  on  the  tape  at  the  referenoe  point  If  the  tape  and  bob  are  pliab? 

A)  10" 

B)  7»  11" 

C)  8«  0" 

D)  8«  1" 

8«    How  long  ahould  you  Isare  the  tape  and  bob  In  place? 

A)  1  mixmte 

B)  2  minntee 

C)  3  idnatea 

D)  U  einutee 

9*   Whloh  readlxsg  glTea  70U  your  Innage  neaaureBent? 

A)  l^teadlng  on  tape  at  referenoe  point* 

B)  Reading  on  tape  at  pit>duct  cut. 

C)  Reading  on  bob  at  vater  cut. 

10.   Hov  do  70U  find  out  the  depth  of  BS£V  in  the  tank? 

A)  Take  x^ading  on  bob  at  vater  cut. 

B)  Subtract  bob  reading  froei  tape  readli«. 

C)  Take  reading  on  tape  at  product  cut. 

D)  Sobtract  tape  reading  trtm  reference  height  of  tank. 
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U.   Vhlch  of  the  f  oUovliig  dascrlbes  the  xnndber  of  tape  readings 
you  Huet  take? 

A)  Take  one  reading  bat  be  carefnl  to  mearare  accnrately. 

B)  Take  readings  xmtll  70U  get  two  that  are  alike. 
.  C)    Take  two  readings  and  arerage  the  readings. 

D)   Take  three  readings  and  average  the  readings. 
12.   Ton  moBt  read  the  tape  at  the  nearest 

A)  Indi. 

B)  1/2  inch. 

C)  1/U  inch. 

D)  1/8  inch- 

13*   Vhloh  of  the  following  describes  the  number  of  bob  readings 
70U  sQst  take? 

A)  Take  ona  reading  bnt  be  careful  to  measure  accurately. 

B)  Take  readings  until  jm  get  tvo  that  are  alike. 

C)  Take  tvo  readings  and  arerage  the  readings. 

D)  Take^thz^  read^jgs  and  arsrage  the  readings. 
Ih.   Tou  net  read  the  bob  at  the  nearest 

A)  1/16  Inch. 

B)  1/8  inch. 

C)  lA  inch. 

D)  1/2  inch. 

15.    After  70U  hare  taken  the  required  mmber  of  tape  and  bob 
readings,  idiere  do  jxm  record  your  readings? 

A)  On  a  tag  tied  to  the  top  of  the  tank. 

B)  On  a  scrap  of  paper. 

C)  On  a  gager's  work^eet. 
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16.  What  vast  jtn.  rmtmb&r  to  do  b«tin«n  readliiga  tad  after 
you  haTo  rvoordad  yaor  raadingi? 


CBBCL  IDUB  JOSHEBS  OH  ?Afm  U9. 
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lliSUXRS  TO  SSI7-TES?  OH  PifllS  US-^ 

1.  gasolin* 

2.  A)   On  the  baok  (aaootii  aid*). 

3.  B)   B«tvMD  thu      and  7-foot  narks. 
U.   B)  Wat«r.findliig. 

5.  C)   Fran  th«        to  the  tip  acxt  t«  the  IndentatLona . 

6.  laddaor  /or  th«^  vail 
raf  arenoe  point 


f  • 

D) 

8«  1" 

6. 

A) 

1  ainate 

9. 

B) 

Reading  on  tape  at  product  ent. 

10. 

A) 

Take  reading  on  bob  at  water  exit. 

11. 

B) 

Take  readings  ^til  ycm  get  t-w)  that  are  alike. 

12. 

P) 

1/5  inch. 

13. 

B) 

Take  readinga  nctil  yoti  get  tvo  that  are  alike. 

lii. 

B) 

1/8  inch. 

15. 

C) 

On  a  gagor'8  workiihaet. 

16. 

Wipe  tape  aiul  bob  dry. 

TDRH  TO  PAOS  50  AHD  STiET  SEdJENCE  B. 


SEQUENCE  B 

TAKING  PRODUCT  TEMPERATURE  AT  IHF.  PROPER  DEPTH 

INTROIXJCTION 

In  this  sequence  jou  are  going  to  learn  how  to  take  the 
temperature  of  the  product  at  the  time  of  gaging.    Tou  will  learn 
how  to  find  out  the  proper  depth  or  depths  at  i^ch  you  will  take  the 
product  temperature  and  how  long  to  leave  the  thermometer  in  the  product 
at  each  lerel.    When  you  finish  this  sequence,  you  will  have  a  practical 
exercise  in  taking  the  product  teinperature,  following  the  procedures 
you  will  learn  here. 

OBJECTIVE 

Given  the  innage  measurement  of  a  petroleum  storage  tank,  the  kind 
of  product  contained  in  the  tank,  ne'^essary  conversion  tables,  and  a  list 
of  steps  in  "taking  the  product  temperature,  you  wiH  be  able  to  recognize 
the  correct  procedTires  in  measuring  teinperatTire,  as  prescribed  in  TM  10-1101. 
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Tou  win  take  the  temperature  of  the  product  at  the  same  time 
yon  gage  the  tank. 


In  fact,  you  will  lower  the 
thermoineter  into  the  tank  before 
you  lower  the  tape  and  bob. 

This  is  a  drawing  of  the 
thermcaneter  you  will  use  for 
taking  the  product  teniperature. 
It  is  called  a  cup-case 
thermometar. 


LONG  CORD 
ATTACIgp  HERS 


THERMO>ETZR 


REMOVE  PAGES  66  AND  6?  FRDM  THE  BACK  CF  THIS  BOOK. 
LOOK  AT  THE  TABLE  ON  PAGE  66. 

Tou  can  see  that  you  will  have  to  know  approximately  how  deep  the 
product  is  before  you  will  Iniow  how  far  to  lower  the  thermometer  into 
the  product  and  how  many  temperature  measurements  you  will  have  to  make. 
(Note.    When  you  have  your  practical  exercise  after  you  complete  this 
text,  your  instructor  will  tell  you  the  approxijuate  depth  of  the  product 
in  the  tank.    When  you  are  in  the  field  you  can  refer  to  yo\ir  records 
to  find  out  what  the  depth  of  product  was  the  last  tiiae  the  tank  was 
gaged.) 

If  the  product  is  11  feet  deep,  how  maiiy  temperature  measurements 
will  you  have  to  make? 


At  what  level  or  levels  will  jon  take  the  product  temperature? 
(Check  one  or  more  answers  below.) 

5  feet  below  surface  of  product. 
3  feet  below  surface  of  product. 
Middle  of  product. 
3  feet  above  bottom  of  tank» 
  S  feet  above  bottom  of  tank. 
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two 

3  feet  below  surface  of  product 
3  feet  abore  bottom  of  tank 


NOW  LOOK  AT  THE  TABLE  ON  PAGE  67. 

Tou  will  see  that  the  kind  of  product  in  the  tank  will  determine 
how  long  you  will  leave  the  theraooieter  in  the  product  at  each  measurement 
level. 

If  the  product  is  kerosene,  how  long  will  you  leare  the  thermometer 
in  the  product  at  each  measurement  lere' 

 minutes. 


If  the  product  is  heavy  lubricating  oil,  how  long  will  you  leave 
the  thermometer  in  the  product  at  each  measiirement  level? 

minutes. 
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30 

Draw  an  arrovz  or 
arrows  to  show  where  you 
would  take  the  product 
temperature • 


Hew  long  would  y-ru  leave  the  therrorr.eter  in  the  product  at 

■-«s^»  X{j 
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Your  draT^ng 
should  look  like  this. 
You  v7ould  leave  the 
themonetcr  in  the 
product  for  l5  ninutes 
at  each  measuresnent 
level . 


•  !Jcv;  vou  are  ready 
to  learn  the  steps  in. 
taking  the  product 
ter.T^erat^are.    You  will 
follow  the  sajne  stens 
in  taking  the  product 
te'-'.pcrature  at  each 
neasurejient  level. 


Do  \rou  rencnber  what  kind  of  themoneter  we  said  you'd  use  for 
talcinc  the  product  ter.perat-are?  - 
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cup-case  thetrmoineter 


The  first  step  is  to  lower  the  thermometer  into  the  tank  to  the 
right  depths    Ton  lower  the  themometer  through  the  sampling  hatch. 

If  the  innage  measurement  is  9  feet  9  inches,  you  will  lower 
the  thermometer  to  the   of  the  product  • 
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middle 


To  hold  the  therniometer  in  place,  you  will  tie  the  loose  end  of 
the  cord  (the  other  end  is  attached  to  the  theraometer)  to  the  lid  of 
the  sanpling  hatch,    lou  nrust  make  sure  that  the  thermometer  is  at  least 
12  inches  from  the  tank  wall. 


Put  a  checknark  (/^)  beside  jomt  answer  to  each  of  the  following 
questions. 

1.  Through  which  opening  in  the  tank  do  yon  lower  the  thermometer? 
Gaging  hatch.   

Sampling  hatch. 

2.  How  do  70U  keep  the  themoraeter  in  place? 
Tie  cord  to  lid  of  hatch. 

Hold  the  cord. 


5 14 
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50fe 

!•    Sar^ling  hatch, 

2.    Tie  cord  to  lid  of  hatch. 

3*    12  inches. 


Ton  aniflt  leare  the  thexnometer  in  the  product  for  the  right  length 

of  time.   If  the  product  is  kerosena,  70U  will  lerre  the  theraoneter  in 

the  product  for  . 

(ho(v  ^ng?  i 
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$  Bdmtas 


After  the  thencneter  has  been  In 
the  prodact  long  enough^  pall  the 
thamoneter  up  rapidly  with  the  crqp 

fiOl  of  . 

Then  read  the  themoneter  qaloklj 
and  record  the 
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prodoet 

IT  70Q  take  the  prodoot  toapermtare  at  colj  mm  ItTa!,  vLU 
limnfilitnlj  record  yotxr  reading  ca  ttie  gager's 

Honerer,  whan  the  product  la  de^  enon^  for  70a  taku  the  t«Biperatare 
at  two  or  three  lerela^  70a  smat  flad  the  average  t— perature  and  r^'eord 
thia  teraperatnre  on  the  • 
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workiheet  \ 
gager's  vorkahMt 

If  you  tttia  tta  irodnet  t«q>eratixre  »t  two  laTela,  you  can  fisd  the 

•Terage  tmperatuPB  by  addlag  the  two  tewpermtape  rewiiags  togethar  and 

diTidli«  ly  2.   If  JOB  UkB  tha  pjwdact  taa^jeraturo  at  thrwj  lerela, 

you  can  find  the  awage  teaperatare  ty  adding  the    readings 

(how  BanjFTT 

together  and  dirldlng  by  


51 
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SEI7-TEST 

Dlreetlonat    Fill  In  the  blank  in  item  3.   In  the  other  it«M, 
select  the  anaver  yon  think  la  oorrect  and  put  a  checkmark  (  ^0  bwlde 
joor  ansver. 

1.   When  Hill  you  lower  the  theraoaeter  Into  the  tank  to  take  the 
product  tenperatore? 

A)  Ba'  . '    ^  lover  the  tape  and  bob  into  the  tank. 

B)  Aftei  jJM  hare  finished  gaging  the  tank. 


2.  What  Idjad  of  themoBDeter  wiU  you  use  for  taking  the  product 
tenqperature? 

_  thenooeter. 

3.  lou  viU  take  the  tmperature  of  a  product  at  eitiier  one^  tvo, 
or  three  lerela.   What  detetncLnes  the  noaber  of  leTelaT  ^ 

A)  The  kind  of  product  In  the  tank. 

B)  The  depth  of  the  product. 
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4^  \tiat  (totermiD68  hov  long  ytm  will  learB  the  thermometer  In  the 
product  at  eaoh  Bsaarirabent  lersl? 

A)  The  Idnd  of  product  In  the  tank. 

B)  The  depth  of  the  product. 

5.  The  depth  of  product  In  a  tank  la  approxiaately  9*  9g.   Tou  haTe 
fotuMl  that  the  temperature  at  the  adddle  of  the  product  is  U8   F.  Vhat 
vUl  you  do  next? 

a)   Take  another  temperature  areadlng. 

B)    Record  your  reading  on  the  gager's  worksheet. 

6.  The  depth  of  product  In  a  tank  la        3".   Tou  hare  found  that 
the  tenperatope  of  the  product  at  »  point  3  feet  abore  the  bottom  of  the 
tank  le  U7   F.  ax^  that  the  temperature  of  the  product  at  a  point  3  feet 
below  the  surface  is  U9^  F.    What  will  you  do  next? 


A) 


Take  a  temperature  reading  at  the  mlddlo  of  the  product. 


B) 


B) 


C) 


Record  a  reading  of  U7^  F.  on  the  gager's  worksheet. 
Record  a  reading  of  U8^  F.  on  the  gager's  worksheet. 
Record  a  reading  of  1x9^  F.  on  the  gagar's  woiicsheet. 


CHECK  lOUR  ANSWERS  OH  PAOE  65  • 
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ARSWERS  TO  SEXP-TSST  ON  PACES  63  AUD  6h 

1.  A)   Bof ora  you  lower  the  tape  and  bob  into  tho  tank. 

Z.  Cnp-case  theimetar* 

3.  B)    The  dflpth  of  the  product. 

4.  A)   The  kind  of  product  In  the  tank. 

5.  B)   Record  your  reading  on  the  gager'fl  vorkaheet. 

6.  C)   Record  a  reading  of  U8^  F.  on  the  gager'a  norkiheet, 
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DIRECITONS  FOR  lASlING  PRODUCT  mfPMME 
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Minljiiuin 
number  of 
temperature 

Depth  of  product  measurements  Measurement  levels 


20  feet  and  over 


15  feet  to  20  feet 


10  feet  to  IS  feet 


5  feet  below  surface  of  product, 

middle  of  product,  and  5  feet 
above  bottom, 

3  feet  below  surface  of  product, 

middle  of  product,  and  3  feet 
above  botton. 

3  feet  below  surface  of  product 
and  3  feet  above  bo'itom. 


Less  than  10  feet 


1 


Middle  of  product. 
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LENGTH  CF  TIME  TO  lEAVE  THERMOMETER  IN  PRODUCT 


Pitxhict 


Mlninnzni 
tiine 


QasoUney  naphtha,  azid  kerosene 
Light  lubricating  and  fuel  oils 

Hea^y  lubricating,  cylinder,  gear,  and  residual  oils 


5  minutes 
15  minutes 
30  ndnutes 
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GAGING  AND  SAHPUNG  PETKOLEUH  PRODUCTS 


IHTRODUCTION 

Of  paramount  Impot^tance  in  Che  dlscrlbuclon  of  pecroieum  produces  is  cht , 
need  for  precise  meaeureraencs  of  cheee  produces  coupled  with  exacting >pitf^ 
methods  for  the  prevention  of  contemlnetlon  and  its  Iranedlace  detecdon 
when  It  occurs.    The  personnel  of  a  properly  operated  depot  should  strive 
for  accuracy  In  gaging,  ca^e  In  taking  saaples »  and  see  that  they  ^r^ 
properly  and  promptly  tested.    It  is  the  purpose  of  this  handouc  to*  ^^t, 
as  a  general  guide  to  this  end. 

GAGING 


1.  General. 

The  single  term  gaging  Includes  the  ir.easurement  of  the  height  pi  the 
product  surface  above  the  tank  bottom,  the  depth  of  Che  wacer  If  ar^V  on 
the  tank  bottom,  and  the  product  temperatur*e.    Gaging  as  it  will  dis- 
cussed here  shall  be  limited  to  a  general  description  of  the  methods 
applied  to  (A)  Shore  Tanks,  (B)  Tank  Cars  (non-pressure),  and  (C)  5Hip8 
Cargo  Tanks  and  Barges.    For  special  containers  or  for  a  more  detail^ 
description  of  the  methods  and  equipment  described  here  a  list  of 
references  is  attached  hereto.     (See  Annex  A). 

2.  Definitions. 

a.  Reference  Hark:    A  horizontal  line  cut  In  the  rim  of  the  g#glng 
hatch  representing  a  fixed  point  from  which  measurements  are  made« 

b.  Reference  Height  or  Gaging  Height:  The  distance  from  the  reference 
mark  to  the  tank  bottom  or  datum  plate* 

c.  Datum  Plate:     A  level  metal  plate  at  tae  tank  bottom  and  dif^ctly 
under  the  reference  mark.    This  plate  provides  a  smooth,  level  surf see  for 
the  Innage  bob  to  rest  upon. 

d.  Tape  Cut:     The  line  of  demarcation  on  the  tape  made  by  the  ptoduct 
measured . 

e.  Bob  Cut:     The  line  of  demarcation  on  the  bob  made  by  the  «^unt  of 
BS-*-W  measured . 

f.  Innage  Gage:     The  depth  of  liquid  in  a  tank  measured  from  ch^ 
surface  of  the  liquid  to  the  tank  bottom. 

g.  Outage  Gage:    A  linear  measurement  of  the  free  space  above  t^he 
surface  of  the  liquid  extending  to  the  reference  mark. 


sn 


h.  Shsll  Full:     U»«d  in  tank  car  operation*.    Refers  to  the  product 
in  a  tank  car  whan  the  product  just  touches  the  underside  of  the  top  of 
the  shall  and  does  not  extend  into  the  dome. 

i.  Shell  Innage:    Depth  of  a  product  in  a  tank  car  shell. 

j.    Shell  Outage:    Distance  from  the  reference  point  on  the  upper  lip 
of  the  tank  shell  to  the  surface  of  the  product. 

k.    DoM  Innage:    The  oMasureBent  of  product  in  the  dona  froo  the  top 
of  the  upper  lip  of  the  inner  shell  to  the  liquid  surface  in  the  done. 

1.    Bottoa  Sediment  and  Water  (BS+W) :    A  linear  measureaent  of  any 
sediment  and  free  water  which  may  be  pt<:9ent  .in  the  tank  bottom.    It  is 
that  portion  ol ^he  tank  contents  which  is  unsuital>ic  for  use.  Water 
bottoms  should  be  kept  to  a  minimum  and  used  only  as  cushions  in  a  leaky 
tank  bottom. 

m.    Total  Measured  Quantity:    The  volume  of  product  and  BS+W  in  a  tank 
for  a  given  gage  at  the  observed  temperature  of  product  at  the  time  of 
gaging. 

n.    Net  VoluM  of  Product,  Uncorrect%ri:    The  total  measured  quantity 
less  BS-^W  at  observed  temperature. 

o.    Net  Quantity  of  Product  at  60^F.:     The  measured  quantity  converted 
to  the  equivalent  volume  at  60^F.  after  B5*W  has  been  deducted. 

p.    Delivered  Quantity  at  60^F.:     Ttie  oifference  between  the  quantities 
at  bC9  figures  from  the  opening  M^d  clocing  gages.    It  is  the  quantity 
at  60^.  delivered  from  or  to  «  ttnk. 

q.     Outage;    A  linear  wei.»u  caenc  of     re  vapor  space  above  the  product 
in  a  storage  tank.     (Sama  ac  jllsge  tmon  term  used  tn  waterfront 

operations.) 

3.     Shore  Tanks 

The  methods  and  definitions  described  h^ire  apply  specifically  to 

"Fixed  Koof ,  Atmospheric  Tanks*'  &ut  apply  In  a  gea«ri\l  manner  to  all  types 
of  shore  tanks. 

a.    General  Instructions 

(1)    Whenever  possible,  the  pipeline  used  sUouid  be  full  for  both 
opening  and  closing  gages.     If  thia  la  not  possible,  then  every  effort 
should  be  made  to  have  the  line  in  the  s«m  condi  ion  for  the  opening  and 
closing  gage. 
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(2)  Gages  shall  be  taken  as  soon  as  possible  after  loading  or  dis- 
charging.   However,  sufficient  time  should  be  allowed  for  settlings  air 
expulsion,  etc.,  after  deliveries  to  the  tank  have  been  suKie.    The  tank 
should  not  be  gaged  when  there  is  still  evidence  of  air  expulsion  (as 
noted  by  air  bubbles  breaking  at  surface  of  the  product).    In  the  case 
where  there  is  foam  on  the  surface,  the  gage  shall  be  allowed  to  stand 

at  least  one-half  hour  to  allow  the  product  to  settle  before  the  closing 
gage  is  taken. 

(3)  The  gage  tape  shall  be  read  and  recorded  to  the  nearest 

1/8  inch. 

(4)  Standing  on  the  roof  shall  be  avoided  to  prevent  depressing 
the  reference  mark.    This  is  especially  important  in  outage  geges. 

(3)    Flexible  bottoms  shall  be  blanketed  with  water  whenever  this 

practice  is  specifically  authorixed.  a 

(6)    Pull  compliance  with  safety  rules  is  required. 

b.  Reference  Mark  and  Reference  Depth 

A  definite  reference  mark  shall  be  marked  on  the  gaging  hatch. 
The  distance  from  the  bottom  of  the  tank  to  the  reference  mark  shall  be 
called  the  reference  depth.    All  geging  shall  be  done  at  the  reference 
mark  location. 

c.  Outage  and  Innate 

(1)   -Outag^e:    To  determine  a  tank  "outage",  the  dijtance  from  the 
surface  of  the  product  to  the  reference  mark  shall  be  measured.  "Outage" 
is  a  measure  of  the  unfilled  portion  of  the  tank.    An  outage  tape  and 
bojb  are  used.    The  bob  and  tape  are  lowered  through  the  gaging  hatch 
ancil  Che  bob  cuts  the  surface  of  the  liquid.    A  tape  reading  at  the 
re:ft:tHnc«  mark  is  taken  and  the  bob  is  withdrawn,  and  the  "cut"  on  the 
bob  rc^u.     Both  readings  shall  be  recorded.    The  tape  reading  plus  the 
bob  rc^ad^nir^  equals  the  outage. 

{1}     Innage:     To  decercninc  the  tank  "innage" ,  the  distance  from 
rrvi  borr  ^r:,  of  the  tank  to  the  aurtace  of  the  product  shall  be  measured. 
'''\v\T.&'^y    is  a  measure  of  iihe  filled  portion  of  the  tank.    An  innage  bob 
uv.o    ,ftpe  shall  be  used.     The  bob  shall  be  lowered  through  the  gaging  hatch 
until  the  tip  of  Che  bob  Just  touched  ihe  bottom  of  the  tank.    The  **cut" 
on  the  cape  represents  the  Innage.    A  lape  reading  shall  also  be  taken 
at  Che  reference  mark  and  cMls  reading  snail  be  checked  against  the  refer- 
ence depth  CO  insure  agalnsc  t^he  posslbllicv  of  the  bob  resting  on  some 
projection  on  the  boccom. 

NOTE:     Where  che  "cue"  on  tne  tape  is  not  readily  legible,  a  thin  film 
of  light  grease  or  an  approved  oll-tlndlng  paste  shall  be  used  to  check 
the  gage. 
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d.  Bottom  S^dimcnL  Water 

(1)  Innage  Method:    An  "innage  bob'*  stuill  be  coated  on  one  side 
with  A  thin  even  film  of  an  approved  watf^r- finding  paste.    The  bob  is  then 
lowered  as  described  in  paragraph  A  (3b)  above.    The  two  procedures  are 
usually  carried  out  simultaneously  using  the  same  bob  and  tape.  Ten 
seconds  time  is  usually  allowed  for  gasoline  and  kerosene,  30  do  60 
seconds  for  heavier  products.    The  distance  from  the'tip  of  the  bob  to 
the  "cut"  shall  be  measured  and  recorded  as  water  innage. 

(2)  Outage  Method:    In  cases  when  it  is  not  possible  to  accurately 
determine  the  free  water  and  sediment  by  the  innage  method  it  may  be 
determined  by  the  outage  method.    In  such  cases  en  outage  bob  is  coated 
with  paste  and  lowered  to  such  a  depth  (De4sured  from  the  reference  mark)  * 
that  the  bob  projects  beneath  the  surface  of  the  water  but  does  not  rest 

on  the  bottom*    The  tape  reading  at  the  reference  mark  shall  be  recorded 
and  when  the  bob  has  been  suspended  long  enough  to  obtain  a  "cut"  it 
shall  be  withdrawn  and  the  bob  "cud"  read.    The  bob  "cut"  reading  plus 
the  tape  reading  represents  the  water  outage;  this  figure  subtracted 
from  the  reference  depth  represents  the  depth  of  water  and  sediment  1^  the 
tank. 

e.  Temperature 

Temperature  measurements  are  taken  almost  without  exception 
whenever  gages  are  taken  for  accounting  purposes,  to  determine  inventory 
on  hand,  product  received,  or  product  delivered.    To  minimise  the  effects 
of  volumetric  change  due  to  thermal  differences  at  the  point  of  loading 
and  at  the  point  of  delivery  all  volumes  are  corrected  from  the  observed 
temperature  to  their  "corrected  volumes*'  at  60^«    The  Volume  Correction 
Table  for  Petrolew  Oils  is  used  for  this  purpose.    API  Gravity  should 
be  taken  so  as  to  determine  the  API  Gravity  Group  in  which  the  product 
falls.    The  corresponding  Volume  Correction  Table  shall  be  used« 

The  reading  of  the  temperature  may  t>e  the  largest  single  factor 
contributing  to  gaging  error.    For  instance,  an  error  of  only  2^  in  a 
20  ft  depth  is  equivalent  to  an  error  of  1/A  of  an  inch  or  more  on  the 
gage  table. 

(1)  Number  of  readings:  Thti  number  of  temperature  measurements 
to  be  taken  Is  a  compromise  between  Idea J  accuracy  and  practicality.  It 
is  determined  arbitrarily  by  the  product  depth  as  follows: 
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Depth  of  Produce 

Ho.  of  Readings 

Points  at  which  Readings  shall 
be  Taken 

20  feet  and  over 

3 

5  feet  below  top  surface  of 
product,  middle  of  product  and 
5  feet  above  bottom. 

15  feot  to  20  feet 

3 

3  feet  below  top  surface  of 
product ,  middle  of  product  and 
3  feet  above  bottom. 

10  feet  to  15  feet 

2 

3  feet  below  top  surface  of 
product,  and  3  feet  above  bottom* 

Less  than  10  feet 

1 

Middle  of  Product 

All  temperature  readings  are  averaged  arithmetically  to  obtain  the  average  product 
temperature.  (The  temperature  readings  m\ist  be  made  at  the  time  of  the  gaging  in 
order  to  be  of  use  in  coi*recting  the  vol\June.) 


( 2 )    Procedure :    An  approved  cup  type  thermometer  shall  be  lowered  to  the 
' specified  depth  and  allowed  to  remains  as  follows: 

-Minimum  Immersion  Time  for  Cup  Case  Thermometer 

;  PRODUCT  '  '  I  MINUTES 


Gravity  groups  3  &  API  51.09o-78.9o-Mogas-Avgas  '  ^  15 
Gravity  group  2,  API  35.0^-50.9®.  Kero,  Diesel,  Jet  Fuel,  Solvent  15 
Gravity  group  1,  API  15.0O-3i».9o  Lubricating  Oils,  HSFO  |  30  

The  cup  of  the  thermometer  shall  be  full  when  withdrawn  and  the  temperature  reading 
taken  with  the  thermometer  sheltered  to  minimize  the  changes  in  reading  do  to 
atmospheric  conditions. 

f .    Gaging  a  Storage  Tank. 

(1)    Innage  Method. 

V 

(a)  Select  innage  tape  and  bob  (the  first  visible  number  on  the 
innage  tape  is  10,  the  innage  bob  is  pointed)* 

(b)  Select  thermometer. 

(c)  Select  gagers  work  sheet* 

(d)  Find  out  which  tanks  are  to  be  gaged.  ^ 

(e)  Check  reference  height  at  the  tanks  gaging  hatch. 

(f)  Lower  tape  with  bob  into  the  tank  until  the  tip  of  the  bob 
just  touches  the  floor,  or  datum  plate  on  the  floor  of  the  tank.     (Check  tape 
reading  against  reference  height  which  is  painted  on  the  tank  at  the  gage  hatch). 
DO  NOT  STAND  ON  ROOF  OF  TANK  WHILE  GAGING. 
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(g)  Take  rttadinga  until  at  Imsc  two  gaging  raadings  are 
cha  aaMe    (Raad  Innaga  dmpth  whara  product  cues  the  capa). 

(h)  Racord  tapa  raading  on  gaga  ahaac,  and  vipa  capa  dry. 
(1)    SaMr  a  thin  film  of  wacar  finding  paacc  on  eha  innaga 

bob* 

(J)    Lovar  cha  tapa  and  bob  into  the  tank  to  naaaura  fraa 

water  and  sediment  (gS4W)  ac  Cha  boccom  of  c'ha  cank.^  Lac  1'.  aac  abouc  1 
alnuca« 

(k)    Ulchdraw,  wipa,  and  real  capa.    Read  dapch  of  fraa  vatfir 
aad  aadlaaac  whara  cba  bob  la  dlacolorad. 

(I)    RaeoTd  cbla  raading  on  the  gaga  ahaac. 


^  (jm)    Lower  cha  chenmacar  inco  cha  acoragc  cank  uncil  it 
raa<:haa  cha  approxiaace  ald-depcl^  o^  produce  in  che  cank,  preferably  ac 
cha  cancer  hacch  of  cha  cank. 

(n)    Lac  charaomacar  remain  in  che  cank  for  3  co  5  mlnucaa. 

(o)    Pull  up  rapidly  vlch  cup  full  of  produce. 

w 

(p)   ^Read  ^  quickly  aa  you  can  and  record  in  the  apace 
provided  on    gage  sheet. 

/ 

(2^    Outage  Method 

(a)    Salacc  oucage  capa  and  bob  (che  flrac  visible  nuabar 
on  cha  outage  tApe  la  4.    The  outage  bob  la  rectangular.) 


(b)  Select  thenmeter. 

(c)  Select  gagara  work  sheet. 

(d)  Find  out  which  tanka  are  to  be  gaged. 

(a)    Check  reference  height  at  the  tank  gaging  hatch.  (DO 
HOT  ST4MD  Oil  ROOF  OT  TAW  Mll£  GAGING), 

(f )  Lovar  tape  into'  tank  until  the  bob  breaka  the  surface 
of  the  liquid,  then  lower  tapa  an  inch  or  two  no  re  until  there  is  an  even 
tapa  raading  at  the  gage  hatch  or  reference  point.    (Thla  prevents  having 
fractional  readings  on  both  the  tape  and  bob.) 

(g)  Gage  tank  and  read  tapa  and  bob  until  two  readings  are 

the  aaaa. 
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(h)    Record  readings  and  wipe  bob  and  capa  dry. 
g-    Convartlnk  Liquid  Depth  co  U,  S.  Barrale  or  Gallons 

(1)  Change  Masured  depth  co  barrels  or  gallons  (Uea  the  strapping 
chart  for  the  icaok  gaged)  to  find  total  innage. 

(2)  Change  bottom,  sedl>^nt  and  water  raaasuceaent  (BS4W)  to 
gallons  or  barrels. 

(3)  Subtract  gallons  or  barrels  of  KM  frocn  total  innage.  The 
remainder  is  true  innage. 

(4)  Read  down  left  column  of  abridged  tables  (Table  VIII,  pages 
177  thru  184  TM  10-1101).    Find  observed  temperature  (Temperature  read 
from  the  cup  case  thermometer  when  you  gaged  the  tank). 

(5)  Read  across  top  of  abridged  tables  (Table  VII).    Find  liquidft' 
API  gravity  range  and  group  number,     (Example:     15.0-34.9°  API  places 
liquid  in  group  number  1.) 

(6)  Select  multiplier  or  correction  factor  by  reading  down  the 
colunn  under  the  selected  group  number  to  tm^  line  opposite  the  observed 
temperature.     (Example:    32°  API  places  liquid  in  Group  Musriyer  1.  If 
observed  temperature  is  48°F,  the  multiplier  or  correctioti  factor  ie 
1.0048.    See  Table  VIII,  page  178,  TM  10-1101). 

(7)  Hultipiv  true  Innage  (gallons  or  barrels)  found  in  Step  3, 
by  the  multiplier  or  correction  factor  found  by  using  method  explained 
in  Step  6.    The  result  is  barrels  or  gallons  at  60^F. 

^4.    Tank  Cars  fNon-Pressure  Type) 

The  following  information  shall  app-ly  specifically  to  the  non-pressure 
type  tank  cars  with  exception  ot  the  general  instructions  which  so  far 
as  they  are  listed  Mppiy  to  both  types.    For  Instructions  on  sampling  snd 
gaging  of  pressure  types  see  rRference  attached  hereto.     (See  Annex  A). 

a.  General  Instructions 

(1)  Tank  cars  shall  be  on  level  trackage  when  being  gaged. 

(2)  All  gages  shall  be  read  to  the  nearest  L/8  inch. 

(3)  The  gager  muat  report  si  1  gages  as  msasured.    Any  adjustments 
or  corrections  shall  be  ma^e  by  the  Mccounting  section. 

CU)  ^  Superiors  shall  be  notified  If  any  physically  or  mechanically 
defective  cars  are  received. 

(5)    Full  compliance  with  ail  safety  rules  Is  required. 

b.  Procedure 

117     *  ' 


031 


«3 

(1)  Equipment:  Eqalpmenn  ;ihail  conslsc  o(  a  "short"  pole  for 
measuring  shell  outages  or  doose  Innages  and  a  '*Iong"  pole  for  measuring 
free  water  and  sediment  or  residue  innages. 

The  **short''  pole  Is  36"  long,  graduated  In  1/8  inch  divisions 
with  the  '*0'*  mark  12  Inches  from  one  end.    A  brass  angle  is  attached  to  . 
the  pole  at  a  point  3/8  of  an  inch  over  the  '*0''  mark  to  allow  for  nominal 
shell  thickness  so  that  all  measurements  start  from  the  underside  of  the 
top  of  the  shell. 

The  "long"  pole  is  ten  feet  longi  graduated  in  l/8  inch 
divisions  for  the  first  12  Inches  and  1/4  inch  divisions  for  the  remainder 
of  the  pole.    The  bottom  of  the  pole  is  equipped  wltn  a  graduated »  4«inch 
hard  non-spark  tip  to  protect  it  from  damage  and  to  aid  in  penetrating 
heavy  renidue. 

(2)  Gaging  Full  Cars:    The  "snort"  pole  is  inserted  with  the 
short  end  do%m  through  the  gaging  hatch  and  the  angle  placed  on  the  edge 
of  the  tank  shell  which  protrudes  into  tne  dooe^    This  gaging  point  shall 
be  the  highest  point  if  the  tank  shell  is  on  a  line  with  longitudinal 
center  of  the  tank.    Care  eiust  be  taken  that  the  angle  does  not  rest  on 

a  rivet  head  And  that  the  pole  is  in  a  perpendicular  position  with  respect 
to  the  car  level.    The  pole  shall  be  withdrawn  and  the  product  l<yel  "cut" 
read  to  the  nearest  1/8  inch.    If  the  cut  is  below  the  "0"  mark  the  reading 
shall  be  recorded  as  "shell  outage";  if  above  the  "0"  mark  the  reading 
shall  be  recorded  as  "dome  lnnage"» 

NOTE:     Innage  measurements  of  full  cars  taay  be  made  with  the'Ton^~^le  in 
the  same  manner  that  residue  Innages  are  taken  (B,  d) .    However,  this  is 
not  recoesnended  except  in  the  cases  where  "shell  outage"  is  more  than  12 
inches . 

c.  llesidue;     Residue,  after  discharging  and  before  loading  shall  be 
measured  with  a  "long"pole'«    The  pole  shall  be  lowered  through  the  dome 
hatch  perpendicular  to  the  car  level,  care  being  taken  so  that  the  pole 
does  not  rest  on  a  rivet  head.    The  pole  shall  be  withdrawn  and  re^d  to 
the  nearest  1/8  inch.    The  reading  shall  be  recorded  as  "residue  Innage''. 

d.  Bottom  Sediment      Water:     The  end  of  the  pole  shall  be  coated  with 
a  light  even  coat  of  water  finding  paste^    The  end  oi  the  "long"  pole 
shall  be  Io%iered  in  the  same  manner  as  ^bove  and  held  long  enough  to 
obtain  a  "cut".    The  pole  shall  be  withdrawn.    The  "cut"  shall  be  read 

to  the  neareat  1/6  inch  and  recorded  as  "free  water  and  sediment  innage". 

e.  Temperature 

The  some  type  thermometer  as  is  used  in  gaging  shore  tanks  snail 
be  used  for  tank  cart. 

(1)    Procedure:    The  thermometer  shall  be  lowered  to  the  middle 
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of  the  contents  of  it\^  car  and  allowed  to  remain  for  sufficient  time  to 
reach  constant  temperature.    The  thermometer  shall  be  withdrawn  and  read 
in  the  manner  previously  described  for  shore  tanks. 

(2)    Number  of  Readings:     i^hen  loading  non-heatod  materials  rhe 
temperature  on  at  least  10%  (3  mlnimian)  of  the  number  of  cars  selected 
at  random  shall  be  taken.     «^en  loading  heated  materials,  the  temperature 
of  each  cisr  shall  be  taken.    When  unloading,  the  temperature  of  each  Ci*r 
shall  be  taken. 

5.    Ship's  Carao  Tanks  and  Barges 

The  methods  and  definitions  described  herein  apply  specifically  to 
ship's  cargo  tanks  but  are  similar  to  those  applied  to  barge  tanks »  The 
general  instructions  which  follow  arc  equally  applicable  to  either  case. 

a.  General  Instructions 

(1)  When  a  vessel  U  scheduled  to  load,  the  vesael's  hull,  lines, 
valves  and  bulkheads  shall  he  inspected  for  leaks,  dents,  cement  boxes,  or 
any  other  physical  irregularities  whicn  w 'uld  affect  the  accuracy  of  the 
cargo  measurements. 

(2)  The  vessel's  tanks  shall  be  inspar.^d,  before  loading,  (or  the 
presence  of  water,  sediment,  or  other  material.  If  any  of  these  conditions 
are  observed,  a  report  must  be  made  ^o  superiors  before  Io«ding. 

(3)  Gagas  shall  be  read  and  recorded  to  the  nearest  1/8  inch. 

(4)  The  contents  of  all  cargo  compartments  shall  be  measured 
before  and  after  l^^\ding  or  discharging  of  any  cargo.    These  measurements 
shall  be  taken  in  tne  presence  of  and  attested  to  by  one  of  the  ship's 
deck  officers. 

(5)  mfhen  part  cargoes  are  lo^ided  or  discharged  at.  no'     than  one 
port  or  terminal ,  the  contents  of  all  cargo  compartments  shall  be  measured 
before  and  after  each  part  loading  or  discharging. 

(6)  Pull  compliance  wirh  safety  rules  is  required. 

b.  Reference  Mark  and  Reference  Depth 

The  established  reference  mark  shall  be  the  top  rim  o£  the  outboard 
side  of  the  gaging  hatch.     The  distance  from  this  point  to  the  bottom  of 
the  tank  shall  be  known  ^i  the  reference  depth.    Ail  gaging  shall  be  done 
at  the  reference  mark  location. 

c.  Procedure 

(1)    Outage  (Ullages). 


119 


far 


CMS  300, iSU  H2 
QMS  300,57ii  hi 


To  decernlnc  a  cank  ^'ouca^e'^  Che  dlscance  from  the  surface 
of  the  produce  co  Che  reference  cMirk  is  oieaaured.    An  oucage  cape  and  bob 
shall  be  used.    The  bob  shall  be  lowered  chrough  che  gaging  hacch  unci! 
a  produce  **cuc*'  la  obcalned  on  che  bob.    A  cape  reading  shall  be  caken  ac 
che  reference  point.    The  cape  shall  ha  iflchdrawn  and  che  ''cue"  on  che  bob 
read.    Boch  readings  shall  be  recorded.    The  cape  reading  plus  che  bob 
reading  repreaenca  che  oucage. 

(2)    Innage  readings  are  usually  noc  caken  on  ship's  cargo  canks > 
buc  may  be  caken  wlch  a  gaging  pole  In  a  barge  tank  when  said  cank  Is 
equipped  wlch  "dac\fli  places**. 

d.    Realdoe:    Realdue  before  loading  and  afcer  discharging  shall  be 
measured  by  low«riag  che  ''sounding  bob"  accached  co  an  oucage  cape 
chrough  che  gaging  hacch  uncll  che  bob  jusc  couches  che  Hoccov  of  che  cank. 
The  bob  shall  be  wlchdrawn  and  che  "cue"  read.    The  bob  "cue"  repreaenca 
che  realdue  "Innage"  (An  Innage  bob  and  cape  may  be  used  for  chis  measure* 
ment.    In  ehls  caae  che  cape  reeding  ac  che  reference  mark  equals  che 
reference  height.) 

ft.    Bottca  Sediment  tfeter 

To  determine  bottom  sediment  +  water,  follow  procedure  outlined 
above  (B4)  costing  the  hob  with  a  light,  even  coat  of  water*f Indlng  paate. 
The  reading  la  recorded  aa  water  "innage". 


f.  Temoerature 

(1)  Procedure 

The  thermometer  shall  be  lowered  to  a  point  midway  between  the 
surface  o^  the  product  and  the  bottom  of  che  tank  and  allowed  to  remain 
there  for  a  sufficient  time  to  reach  a  constant  temperature.    The  cup  of 
the  thermometer  ehall  be  full  when  withdrawn  and  the  temperature  reading 
shall  he  mmde  with  the  thermometer  aheltered  in  order  to  minimixa  che  effecc 
of  acmoepheric  coodiciona. 

(2)  Nui^er  of  fteedings:    If  a  cargo  conaiscs  of  one  grade,  cempera- 
cure  readings  ahell  be  obtained  in  ac  lemac  one-chird  of  che  cooqrartmencs 

aa  is  illuacraced ^below  for  a  T-2  cype  canker: 


Temp 

 YV^  y 

Temp 

Temp 

Pump 
Rrom 

■ 

Temp 

Teoip 

Temp 

remp 

Tank  No. 


Starboard 

3 


Temper^ cure 
Schedule 
(Single  Grade 
Cargoes) 
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'Tfaperacurr  of  mixed  cargoes  ihAlI  bt  obtained  u  follows: 


Number  of  Compartments 
ContilnlnR  Seme  Product 


Mlnlaum  Number  of  Temperature 
 DetenslnatloDS  


1  or  2 
3  to  6 
7  or  more 


Each 

2 

1/3  of  the  coeq>arcments 
(3  alnimn) 


g.    Draft  Readings 

Fore  and  aft  draft  readings  shall  be  taken  before  and  after  loading 
or  discharging,  preferably  in  the  presence  of  the  ships  dock  office..  The 
draft  meaeura&ents  can  be  read  directly  from  the  draft  ntabers  painted 
or  the  bow  and  stern  of  thr  vessel.    These  draft  measurements  are  reported 
only  for  auditing  purposes  by  the  loading  agency,  and  are  used  to 
determine  the  tilt  of  the  vessel  so  the  innage  or  outage  measurements  of 
the  barge  compartmer c«  may  be  adjusted  accordingly. 
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SAMPLING 

1 .  General 

Smmpleg  arc  taken  for  the  purpose  oL  having  representative  quantities, 
of  economical  and  convenient  size,  from  a  section,  or  from  the  whole  of  a 
lot  of  material,  for  examination  anid  test,  so  that  agreement  may  be 
reached  in  regard  to  the  followiog: 

a.  The  extent  of  variation  of  qualities  in  different  portions  of  the 
lot,  and, 

b.  The  average  quality  of  the  whole  lot  of  material. 

The  laboratory  must  analyze  the  product  on  the  basis  of  the 
contents  submitted  In  the  sample  containers.    If  a  sample  is  not  truly 
rfspresentacive  of  the  product  because  of  Improper  sampling  procedure,  or 
Is  contaminated  through  carelessness,  the  test  results  obtained  will  be  no 
better  than  the  quality  of  the  sample  submitted.    It  is  useless  to  test 
and  draw  any  conclusions  from  results  that  have  been  secured  on  samples 
that  are  not  absolutely  representative  of  the  product  in  the  tank  or 
compartment.    The  importance  of  representative  samples  cannot  be  stressed 
too  much. 

2 .  Definitions 

a.  All^  Levels  Sample  is  one  obtained  by  submerging  a  closed  container 
as  near  as  possible  to  the  draw-off  level,  opening  it  and  raising  it  at 
such  a  rate  that  it  will  be  nearly  but  not  quite  full  when  withdrawn. 

b.  Upper  Sample  is  one  obtained  from  the  middle  of  the  upper  third 
of  the  tank  contents. 

c.  Middle  Sample  is  one  obtained  from  the  middle  of  the  tank  contents. 

d.  Lower  Sample  is  one  obtained  from  the  middle  of  the  lower  tnird 
of  the  tank  contents. 

e.  Single  Tank  Composite  Sample  is  a  blend  of  the  upper,  middle,  and 
1-wer  samples.     For  a  tank  of  uniform  cross-section,  such  as  an  upright 
cylindrical  tank,  the  blend  consifts  of  equal  parts  of  the  three  samples. 
For  a  horizontal  cylindrical  tank,  the  bland  consists  of  the  three  samples 
in  the  proportions  shown  in  the  following  table*. 
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LIQUID  DEPTH, 
PER  CENT  OF 
DIAMETER 


PERCENT  OF  DIAMETER  ABOVE  BOTTOM 


COMPOSITE  SAMPLE, 
PROPORTIONATE 
PARTS  OF 


UPPER 

MIDDLE 

LOWER 

UPPtK 

MIDDLE 

LOWER 

100 

80 

50 

20 

3 

4 

3 

90 

75 

50 

20 

3 

4 

3 

80 

70 

50 

20 

2 

5 

3 

70 

50 

20 

•  •  • 

6 

4 

60 

•  •  • 

50 

20 

5 

5 

50 

•  •  • 

40 

20 

•  •  • 

4 

b 

40 

•  •  • 

20 

•  •  • 

10 

30 

•  •  • 

15 

•  •  • 

10 

20 

•  •  • 

>  •  • 

10 

•  •  • 

•  •  • 

10 

10 

•  •  • 

•  •  • 

5 

•  •  • 

10 

f .    Multiple  Tank  Composite  Sample  (Ship.  Barge.  etcJ  is  a  blend  oi 
individual  all-levels  samples,  froth  each  compartment  which  contains  the 
product  being  sampled,  in  proportion  to  the  volumct  oi  material  in  each 
compartment • 

Top  Sample  is  one  obtained  6  in.  below  the  top  surface  of  the  tank 
contents • 

h.     Bottom  Sample  is  one  obtained  from  the  material  on  the  bottom  surlace 
of  the  tank,  container,  or  line  at  its  lowest  point,     (Drain  and  bottom 
samples  are  usually  taken  to  check  for  water,  sludge,  scale,  etc.) 

^*    Outlet  Sample  is  one  obtained  at  the  level  of  tne  tank  outlet 
(either  fixed  or  a  swing  line  outlet). 

J*    Continuous  Sample  is  cne  obtained  from  s  pipeline  conveying  the 
product  in  such  manner  as  to  give  a  representative  average  of  the  stream 
throughout  the  period  of  transit. 

^*    Tube  or  Thief  Sample  is  one  obtained  with  a  sampling  tube  or  special 
thief,  either  as  a  core  sample,  or  spot  sainple  from  a  specified  point  in 
the  container. 

3.     Containers  Used  iur  iaingiing 

Samples  of  the  various  grades  of  oil  shall  be  taken  in  one-quart 
containers,  two  types  oi  ^^hich  .-\re  (1)  the  weighted  beaker  and  d)  the 
weighted  bottle.    Tne  following  list  shows  the  types  of  containers  t • 
mended  for  use  with  various  grades  of  oil: 

a.    Heavy  crudes  and  fuel  oils  -  weighted  beaker  or  bottle  with  i  1/2** 


opening. 

b.  Light  crudes,  diesel  fucl»  distillates  and  non- transparent  gas 
oils  -  weighted  beaker  or  bottle  with  3/4*'  opening. 

c.  Heavy  lubricating  oils  -  weighted  bottle  with  1  1/2"  opening. 

d.  Light  lubricant  olls«  refined  oil,  gasoline,  transparent  ^as 
oils,  diesel  fuel,  distillates  and  non«» transparent  gas  oils  •  weighted 
bottle  with  3/4'*  opening. 

4.    Quantity  of  Saaole 

a.  Saaples  fron  Loading  Operations 

Shore  tanks  6i  caspositc 
Shore  pipeline  cooiposlte 
Ship's  co«posite 
Individual  ship's  tanks 

b.  Sanplea  fron  Discharging  Operations 

Ship's  coeiposite  1  gal 

Individual  ship's  tanks  At  least  1  qt. 

NOTE:  All  motor  and  aviation  gasolines  and  jet  fuels  require  a  minimum  sample 

of  tvio  gallons.  Supercharge  engine  method  requires  a  5  gallon  sample.  Jet  fuels, 

two  gallons,  10  gallons  for  thermal  stability  test.  Diesel  and  fuel  oils,  1  aal 
samples . 

c .  Greases 

(1)  Less  than  one  pound  -  select  sufficient  units  at  random  co 
provide  a  two  pound  sample  frosi  each  shipment  or  lot. 

(2)  In  one  pound  cans,  three  cans  shall  be  selected  at  random  to 
provide  the  saaple  from  each  shipoMnt  or  lot. 

(3)  In  5  or  10  pound  cans,  one  can  be  selected  at  randocD  to 
provide  the  saaq>le  fron  each  shipment  or  lot. 

d.  Samples  drawn  from  drina:    The  number  of  samples  drawn  shall  be 
equal  to  the  cube  root  (or  the  next  larger  whole  number)  of  the  total 
nuaU>er  of  packages  in  the  lot.    Samples  drawn  from  drums  shall  be  at  least 
of  1  qt  size. 

3.    Sanoling  Equipment 

a.    Weighted  Bottle. 

This  consists  of  a  glass  bottle  with  a  cork  stopper,  and  is  encased 
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S  or  10  quarts  (Par  3) 
1  gal 
1  gal 

At  least  1  qt. 
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wich  a  lead  sheath  to  weight  che  bottU.    A  short  cord  Is  attached  to 
stopper  which  in  turn  is  attached  to  a  longer  cord  attached  to  bottle. 
The  stopper  can  be  removed  by  a  quick  jerk  on  the  cord.    The  bottle  has  a 
fairly  wide  mouth  for  use  with  heavier  products.    It  is  used  primarily 
to  taice  all-levels  and  composite  samples. 

b.  Weighted  Beaker. 

This  consists  of  a  copper  beaker,  also  with  a  lead  sheath  which 
is  not  removable.    Here  again  we  have  the  cork  stopper  and  strings  which 
serve  the  same  purpose  as  with  th«r  weighted  bottle.    The  mouth  of  the 
beaker  is  rather  small  for  use  ui th  the  lighter  products,  3/4  and  inch 
for  heavier  oils.    It  is    used  primarily  to  take  all- levels  and  composite 
samples « 

c.  Tulsa  Thief. 

This  piece  of  equipment  consists  of  a  tube  about  12  inches  long 
and  about  2  inches  in  diameter,  cylindrical  In  shape,  with  a  graduation 
on  its  exterior.    The  tube  has  a  spring  trap  door  at  the  bottom  which  when 
opened,  allows  product  to  pass  through  the  tube  when  lowered  into  product. 
The  door  may  be  sprung  closed  v»ith  a  mechanism  at  the  cop  by  a  quick  jerk 
on  the  attached  chain.    This  traps  the  product  in  the  tube  at  that  time. 
Ic  is  used  for  taking  top,  upper,  middle,  and  lower  SMples. 

d.  Tank  Car  Thief  or  Bacon  Bomb. 

Here  we  have  a  rather  heavy  torpedo  shaped  tube  with  a  plunger 
from  cop  to  bottom.    The  plunger  forms  a  type  of  plug  valve  at  the  bottom 
which  opens  when  it  is  resting  on  a  solid  and  closes  when  lifted.  This 
plunger  can  also  be  controlled  at  any  depth  in  the  liquid  by  means  of  a 
chain  attached  to  the  eye  in  top  of  plunger.    This  chain  would  be  indepen- 
dent of  the  chain  used  for  raising  the  sampler.    This  piece  of  equipment 
is  usually  used  in  obtaining  bottom  samplea  from  tank  care,  and  fixed 
storage  tanks. 

c.    Dr\ji  Thief. 

This  consists  of  a  transparent  plastic  tube  about  I  inch  in  diameter 
and  slightly  longer  than  the  depth  of  a  dri«.    Both  ends  are  tapered  and 
open.    At  the  top  are  two  loops  for  finger  holes.    It  is  used  to  obtain 
a  sample  from  a  drum.    Lower  thief  into  drum  through  bung  hole,  placing 
thumb  over  top  opening  when  tube  is  filled  ar.  desired  depth.    This  will 
trap  the  liquid  until  it  can  be  withdrawn  from  drum  and  properly  transfer- 
red CO  sample  container. 
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OUTAGE  GAGE  SHEET 
(USING  OUTAGE  TAPE  AND  BOB) 
For  a««  of  this  form,  tec  TH  10-1101,  che  proponent  agMcy  is  ttie 
US  Cootinaotal  Arav  Co— nd  


UNIT 


DATE 


TIME 

0  OPENING 

CI  CLOSING 

tn  ;ifVENT01Y 


LOCATION         ^        ,  ^        ^  ^ 


API  GRAVITY 


TANK  NO. 


NOMIMAL  TAME  CAPACITY 


PRODUCT  AND  GRADE 


LINE  NO. 

PROCEDURE 

UNEAR  REA&ING 

VOLUME 
(CaUon.) 

Tap«  reading 

Bob  reading 

Reference  helghc 

Oucege  (line  1  plue  line  2) 

Innage  (line  3  alnue  line  4) 

Boccoei  sedlMttC  and  Mcer 

Nec  volwe  of  produce,  uncorrected  for 
cmneracurc  (line  5  alnua  line  6) 

8 

Average  cenparacure 

9 

Mulclpller 

10 

Nec  quancicy  of  produce  ac            (US  gallon* 
(line  7  mlclplled  by  line  9) 

R£KARES  (Include  aflspla  ntinber) 


NAME  AND  GRADE  OP  OPSRATIOMS  OPPICER  (Prlnc) 


NAME  AND  GRADE  OP  GAGER  (Print) 


SIGNATURE  OP  OPERATIONS  OTPICIR 


SIGN^TUUr  OP  GAGER 

'U/Lr  :;-yr  A-y./^ 


FORM  3853- 
I  May  72 
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INNAGE  GAGE  SHUT 
(USING  IMNACE  TAPE  AMD  BOB) 
For  use  of  this  £on>,  leo  TM  10-1101 »  the  proponenc  agcncv  Is  che 
US  ConclBuri^  Com«nd 


UNIT 


DATE 

7  / 


TIME 


LOCATION 


API  G8AVITY 


TANK  NO. 


L3. 


LINE  N0« 


NOHINAL  TANK  CAPACITY 


PKOCSOURE 


PRODUCT  AND  GRADE 


□  OPENING 
ET"  CLOSING 
Q  INVENTORY 


Tape  reading  (Innage) 


Bob  reading  (bottom  sedlaenc  and  water) 


Net  voluae  of  product,  uncorrected  for 
teaperature  (line  1  mlnui  line  2)  


UNEAL  READING 


VOUMETSIC 
EQUXVAIXHT 
(Gttllono) 


Average  teaperature 


Multiplier 


Net  quality  of  product  at  60^  (U.S. 
AallpneXline  3  auItlpUed  bv  line  5) 


aEMARKS  (Include  saaple  nuaber) 


1^  AND  GRADE  OP  OPERATIONS  OFPICER  (Print) 


SIGNATURE  OF  OPERATIONS  OFFICER 


NAME  AND  GRADE  Of  GAGER  (Print) 


SIGNATURE  jDF 


GAGia 


i  FORM  3653-1 
1  May  72 
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STitoiNG  CHART 

.Ijoo  ,bbl  tank 
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3" 
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4" 
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5" 
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6" 
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6" 
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6" 
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7" 
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8" 
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9- 
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9" 

12939 

9" 
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10" 
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U" 

13393 
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0" 
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7" 
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5675 
5902 
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0" 
1" 
2" 
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'13620 
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U074 
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0" 
1" 


21793 
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1/8" 

28.375 

1/4" 

56.750 

3/8" 

85.125 

1/2" 

113.500 

5/8" 

141.875 

3/4" 

170.250 

7/8" 
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NOTE:    Should  be  uaed  for  Inatruetlonal  Purposes  only. 
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QMS  300.503  PE-1 
SAMPLING  AND  GAGING  '  ^ 

PRACTICAL  EXERCISE 


Introduction  T 

If  there  is  one  task  required  of  a  Petroleum  Supply  Specialist  that 
demands  a  high  degree  of  professionalism  it  is  sampling  and  gaging 
Issues,  receipts,  and  accounting  are  impossible  without  accurate  gages. 
Laboratory  test  results  are  meaningless  without  truly  representative 
samples.     Thousands  of  dollars  worth  of  expensive  machinery  and  in  some 
cases,  lives  are  dependent  on  accurate  sampling  and  testing. 

In  this  PE  you  will  apply  what  you've  learned  already  in  sampling 
and  gaging.    When  you  complete  this  PE  you  will  be  given  an  examination 
to  determine  that  you  can  take  an  accurate  gage  and  representative  saiiples 
Follow  your  instructions  closely.  • 


TURN  THE  Page 

7/ 


PROPONENT  DEPARTMENT:    Petroleum  and  Field  Services 

September  1976 


133 


53S 


Part  I 
SAFETY 

Below  are  some  general  safety  rules  you  must  remember  and  follow. 
Study  these  rules  carefully  before  you  continue  this  exercise. 

1.  Always  gage  tanks  using  the  buddy  system  of  two  men  working 
together. 

2.  Never  wear  a  hat  or  carry  loose  objects  in  shirt  pockets  when 
working  over  an  open  hatch. 

3.  Always  ground  yourself  before  climbing  a  tank.     (Stand  on 
ground  and  touch  the  tank.) 

4.  Never  stand  on  top  of  the  storage  tank  while  gaging. 

5.  Stay  upwind  from  open  hatches  as  much  as  possible  to  avoid 
inhaling  vapors. 

6.  Never  get  in  a  hurry.    Safety  and  accuracy  are  most  important. 

7.  Never  climb  a  tank  during  a  storm. 

After  you  have  studied  these  rules  carefully,  turn  the  page  and  continue. 
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Without  turning  back  to  page  2  write  dovm  all  seven  rules  to  remember. 


1. 


2. 


3. 


4. 


6. 


7. 


After  you  have  written  all  seven  rules  turn  back  to  page  2  and  compare 
your  answers,  then  continue  to  page  4. 
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t'art  II 

You  are  rdw  ready  for  :he  practical  exercise.    Follow  your  steps 
closely. 

1.  Find  yourself  £  Buddy  who  ic  also  ready  for  this  exercise. 

2.  Go  to  the  Supply  Room  in  the  Petroleum  Training  Facility  and 
draw  the  folljwing  items  cf  equipment. 

A.  Gagers  Kit  (check  for  gasoline  and  water  paste) . 

B.  Four  or  five  rags. 

C.  Weighted  copper  beaker  thiei . 

D.  Bacon  bomb. 

E.  Weighted  glass  jottle. 

t .    One  gallon  sample  ran  each. 
G.    Two  sampi j  ta^s  each. 
II.    Safety  hamesj  and  rope. 

3.  Check  all  equipment  to  L.oure  it  is  in  good  operating  condition. 

4.  Be  sure  you  have  pencil  and  vaper. 

Having  prepared  vourself,  g:  to  Bleacher       in  the  Petroleum 
Training  Facility  with  all  your  equipment. 

^Turn  the  Page) 
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PART  III 


GAGING 


Before  continuing  with  next  step  check  with  the  instructor  in  the 
area  to  be  sure  you  won't  be  conflicting  with  other  activities  there. 
Then  go  to  Tank  ^>6. 

REMEMBER  YOUR  SAFETY  RULES 

NOTE:     Read  pages  5  thru  11  then  come  back  to  page  5  and  follow 
instructions  on  those  pages. 

1.  Climb  onto  the  catwalk  around  Tank  ^'-6  taking  all  your  equipment  with 
you  except  the  safety  harness  and  rope.  (The  safety  harness  and  rope. is 
used  for  the  3,000  barrel  tanks  with  vertical  ladders,) 

2.  Select  a  hatch  on  the  upwind  side  of  the  tank  and  lay  out  your 
equipment  neatly  and  at  least  two  feet  from  the  hatch. 

3.  Beside  the  hatch  you  see  the  "Reference  Height"  stenciled  on  top 
of  the  tank.     Open  the  hatch  cover  and  lock  inside  tank.  You 
should  be  able  to  approximate  how  many  feet  of  fuel  are  in  the  ta.  . 

4.  The  next  step  is  to  insert  the  themoraeter  in  the  correct  place. 
(Remembering  your  text  portion  you  know  that  only  one  depth  reading  is 
required  for  depths  under  ten  feet.)     Climb  on  top  of  the  tank  and  take 
your  cupcase  ther..iometer  out  to  the  center  hatch  cover. 

5.  Check  the  rope  on  the  cupcase  to  make  sure  it  is  tied  firmly  and  the 
rope  is  in  good  condition.     Check  also  the  thermometer  to  make  sure  it 
is  not  broken  or  the  mercury  separated.     Look  at  the  scale  on  the 
thermometer  to  make  sure  you  can  read  it.     (If  you  have  problems  check 
uxth  your  instructor.) 

6.  Open  the  center  hatch  cover  and  lower  the  cupcase  until  it  just 
touches  the  surface  of  the  fuel  in  the  tank.     Remember  your  estimate 
of  the  depth  of  fuel  in  the  tank  and  lower  the  thermometer  half  that 
distance.     The  bulb  of  the  thermometer  should  be  very  near  to  the 
center  of  product  in  the  tank.    Wrap  the  rope  around  the  hatch  cover 
hinge  several  times  to  secure  it  in  place. 


tur:;  THE  PAGE 
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7.  Return  now  to  the  catwalk  beside  the  hatch  you  are  going  to  use  for 
gaging. 

8.  Take         the  innage  tape  and  bob.    Make  sure  the  bob  is  securely 
fastened  to  the  tape.     Reel  out  a  couple  feet  of  tare  and  look  closely 
at  the  scale  to  be  sure  you  car  read  it  then  wind  ^11  but  about  six  (6) 
inches  back  on  the  reel. 

9.  Lay  the  reel  on  tank. 

10.  Squeeze  out  a  small  amount  of  "Water  Finding  Paste"  on  your  index 
finger.     Then  spread  a  narrow  line  of  paste  on  the  side  of  the  bob 
from  end  to  end. 

11.  Wipe  off  your  fingers  with  a  clean  rag. 

12.  Open  the  tube  of  gasoline  paste  and  lay  it  near  the  hatch. 

13.  Grasp  the  gaging "tape  handle  with  your  left  hand  and  keep  your 
thumb  against  the  tape.     (Your  thumb  acts  as  a  brake  for  the  tape.) 
Make  sure  the  crank  handle  is  on  the  right  so  you  will  be  able  to  reel 
in  the  tape. 

14.  Lower  the  bob  into  the  hatch  about  six  (6)  inches  and  stop.  Hold 
the  tape  against  the  edge  of  the  hatch  in  the  "Reference  point"  slot 
with  your  right  hand.     Make  sure  the  handle  of  the  reel  is  straight  out 
so  it  doesn't  bang  your  fingers  when  it  turns. 

"See  illustration  on  next  page." 
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15.  Hold  the  t^pe  firmly  against  the  hatch  with  your  right  hand,  pull 
about  two  feet  off  the  reel  at  a  tit  :  with  the  left  hand.  Holding  the 
tape  on  the  reel  with  the  left  thumb,  so  it  doesn't  slip,  let  the  -.ape 
slide  under  the  fingers  of  the  right  hand  thus  lowering  the  bob. 

16.  Repeat  "Step  15"  slowly  until  the  tip  of  the  bob  jusc  barely  touches 
the  top  of  the  fuel  in  the  tank. 

17.  Read  the  tape  at  this  point,     (see  figure  2  on  page  9) 

18.  Subtract  the  reading  you  get  at  this  point  from  the  "Reference 
Height."    This  will  tell  you  very  closely  what  the  "Estimated  Innage"  is. 

19.  Repeat  "Step  15"  until  the  tape  reads  about  one  foot  less  than  the 
Estimated  Innage"  at  the  Reference  Point  and  stop. 

20.  With  your  right  hand  put  a  small  amount  of  "Gasoline  Finding 
Paste'  on  your  right  index  finger.    Spread  this  paste  thinly  and  evenJy 
on  the  tape  from  one  foot  below  the  '"Estimated  Innage"  to  one  foot  above 
the    Estimated  Innage." 

21.  Continue  on  with  "Step  15"  slowly  until  the  bob  just  barely  to  • 
the  bottom  of  the  tank.    At  this  point  hold  the  tape  very  firmly  w 

th£  right  hand  so  that  it  doesn't  move  for  at  least  30  seconds. 

NOTE:    You  can  check  your  accuracy  by  looking  at  the  tape  at  th.^ 

Reference  Point".  It  should  read  the  same  as  the  stenciled  "Ret.  >;ire 
Height."   
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22.  With  your  left  hand  pull  the  cape  up  sharply  about  one  foot.  Do 
not  let  it  slip  back  down. 

23.  With  your  right  hand  crank  up  the  tape  until  you  can  read  the 
"Gasoline  Finding  Paste'*  cut.     This  paste,  as  you  know,  is  blue.  Where 
the  fuel  is  touching  it,  it  will  turn  very  pale  blue  to  white.     If  you 
followed  directions  closely  you  should  find  a  sharp,  easy  to  read  cut 
on  the  paste. 

2A.     Read  the  tape  scale  at  this  cut  and  you  have  the  "Gross  Innage**  or 
'*Total  Innage"  for  the  tank.        Write  this  reading  down  on  a  piece  of 
paper . 

25.  Wipe  the  paste  off  the  tape  with  a  rag. 

26.  Wind  up  the  rest  of  the  tape  until  you  can  get  the  bob  out.  Most 
bobs  do  not  have  a  scale  on  them  so  you  will  have  to  lay  it  beside  the 
tape  to  measure  the  water  cut  depth.  The  "Water  Finding  Paste"  is  pink 
and  where  water  touches  the  paste  it  will  turn  white.  If  you  followed 
directions  closely  you  should  find  a  sharp  cut  between  the  white  and 
pink.  Measure  the  length  of  the  white  portion  accurately  and  write  it 
down  on  paper.    This  is  the  "BS&W  (Bottom  Sediment  and  Water). 

27.  Unwind  the  tape  on  top  of  the  tank  enough  so  you  can  take  a  clean 
rag  and  wipe  off  all  fuel,  paste  and  water  from  the  tape.     Clean  the 
tape  and  bob  and  rewind  it. 

2b.     Repeat  steps  9  thru  15  and  19  thru  27  until  you  are  sure  of  your 
gage  readings. 

MOTE:     Remember  that  all  gage  readings  must  be  accurate  to  1/8  inch. 


142 


29.  Your  thermometer  has  been  in  the  tank  long  enough  by  now.  Go  back 
to  the  center  hatch  and  pull  the  thermometer  up  and  read  it  quickly  and 
accurately. 

30.  Empty  the  cupcase  into  the  tank.    Then  use  a  rag  to  wipe  off  the 
fuel.     Unvnrap  the  cord  from  the  hatch  cover  hinge.     Coil  the  cord 
around  the  cupcase  thermometer  and  return  all  gaging  equipment  to  the 
gaging  kit. 


Repeat  any  and  all  steps  preceding  this  point  in  the  PE  until  you 
are  sure  you  understand  them.     If  you  have  any  problems  see  your 
instructor.     When  you  are  confident  you  can  gage  a  storage  tank,  turn 
the  page  and  continue  this  PE. 
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PART  IV 
ALL  LEVEL  SAMPLE 


*  .  During  this  PE  you  will  only  have  to  take  two  types  of  samples: 
the  all  level  sample  and  the  bottom  sample.  You  will  learn  two  ways 
to  take  the  all  level  sample.  Read  pages  12  thru  16  then  follow  all 
instructions  on  those  pages. 

In  tank  farm  operations  throughout  the  Army  the  most  common  and 
routine  sample  taken  is  the  one  gallon  All  Level  Sample.  Follow  the 
steps  closely  and  if  you  have  any  problems  always  see  jjur  instructor. 

1-    Take  the  rope  from  around  the  Weighted  Copper  Beaker  Thief.  Check 
the  rope  for  good  condition  and  make  sure  that  one  end  is  tied  firmly 
to  the  sample  thief. 

2.  Tie  the  loose  end  of  the  rope  to  the  tiatch  cover.     Then  coil  the 
rope  loosely  beside  the  hatch  so  it  won't  get  tangled  when  lowering  and 
raising  the  sample  thief. 

3.  Make  sure  the  cork  is  firmly  attached  to  the  rope  about  six  inches 
above  the  sample  thief . 

^-    Po  not  put  the  cork  in  the  sampler. 

5.  Lower  the  sampler  about  two  feet  below  the  surface  of  product  in 
the  tank  and  allow  it  to  fill  about  half  full  then  pull  it  out  and 
pour  the  fuel  back  ir  the  tank.    This  is  called  ''Rinsing  the  Sample 
Thief" - 

NOTE ;    Wh  en  the  fuel  in  the  tank  is  suspected  of  being  contaminated 
all  rinses  should  be  put  in  a  slop  can  and  not  back  in  the  tank. 

6.  Rinse  the  sample  thief  twice. 

7.  Again  withdraw  half  a  thief  full  of  fuel  but  this  time  pour  the  fuel 
in  the  sample  can  and  rinse  the  can.    Again  pour  the  fuel  back  in  the 
tank.  Do  this  step  twice.     This  is  called  "Rinsing  the  Sample  Can". 

NOTE:    Always  keep  the  lid  on  the  sample  can  except  when  pouring  fuel 
in  or  out  of  it. 
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Having  rinsed  both  Che  sample  thief  and  can  twice  you  are  ready 
to  take  your  sample. 

8.  Put  the  cork  firmly  in  top  of  the  sample  thief. 

9.  Lower  the  sample  thief  gently  to  che  bottom  of  the  tank  without 
popping  the  cork  out, 

10.  Raise  the  sample  thief  , about  one  foot  off  the  bottom.     Let  the 
sample  thief  drop  then  jerk  the  cork  out  at  the  instant  the  sample 
thief  touches  bottom^     Without  stopping  begin  pulling  out  the  sample 
thief  at  a  steady  speed  until  it  comes  out  of  the  surface  of  the  fuel 
in  the  tank.     Then  quickly  pull  it  out  of  the  tank.     When  the  sample 
thief  emerges  from  the  fuel  it  must  be  at  least  80%  full  but  not  more 
than  90%  full. 

NOTE:     Even  experts  sometimes  have  a  problem  with  step  10  but  with 

practice  you  vill  be  able  to  do  it.     (See  figure  3  on  page  14.) 
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11.  Quickly  transfer  the  fuel  from  the  sample  thief  to  the  sample 
can  without  spilling  it  then  close  the  sample  can. 

12.  Repeat  Steps  8  thru  11  until  the  sample  can  is  at  least  85%  full 
but  not  over  90%  full. 

13.  Wipe  the  sample  thief,  rope  and  can  with  a  clean  rag,  then  clean 
up  any  spills. 

14.  Fill  out  one  of  your  sample  tags  and  tie  it  to  the  can. 

You  have  now  taken  a  proper  ALL  LEVEL  SAMPLE-    Practice  the 
different  steps  until  you  are  sure  you  can  do  it  properly.    Wl'ien'  you  are 
sure  of  yourself  continue  to  the  next  page. 


PART  V 


WEIGHTED  GLASS  BOTTLE 


The  "Weighted  Glass  Bottle''  sample  thief  is  commonly  used  when 
whole  gallon  is  not  needed.     For  example  on  ships  or  barges  where 
you  take  an  all  level  sample  from  each  compartment  then  make  a 
composite  sample  using  a  little  fuel  from  each  compartment. 

To  use  this  sample  thief  you  would  follow  these  steps. 

1.  Make  sure  the  bottle  is  secure  in  the  holder. 

2.  Tie  the  loose  end  of  the  rope  to  the  hatch  cover. 

3.  Rinse  the  bottle  the  same  as  you  rinsed  the  "Weighted  Copper 
Beaker  Thief.  " 

4.  Insert  the  cork  firmly. 

5.  Lower  the  thief  to  the  bottom  of  the  tank  and  take  a  sample 
exactly  as  you  did  with  the  "Weighted  Copper  Beaker  Thief".  Make 
sure  the  bottle  is  at  least  80%  full  but  not  more  than  90%  full 
when  it  comes  out  of  the  fuel. 

6.  Quickly  put  the  cap  on  the  bottle. 

'7.     Remove  the  bottle  from  the  holder  and  clean  the  fuel  off  the 
bottle  and  holder. 

8.    Put  sample  tag  on  the  bottle. 


Again  you  are  not  required  to  take  this  sample  during  this  PE 
but  it  is  well  to  remember  the  details. 


Turn  the  page 
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PART  VI 
BOTTOM  SAiMPLE 


Tlie  **Bacon  Bomb"  is  used  for  tafcing  bottom  samples.  Sometimes 
a  laboratory  will  request  a  bottom  sample  to  look  for  special  problems 
in  a  storage  tank.     In  rail  tank  car  operations  a  bottom  sample  is 
required  of  all  tank  cars. 

Read  through  all  of  Part  VI  in  this  PE  then  come  back  and  follow 
the  instructions. 

1.  Unwrap  the  cord  from  the  "Bacon  Tomb'*  and  tie  the  loose  end  to  the 
hatch  cover. 

2.  Inspect  the  sampler  for  any  missing  parts  and  make  sure  the  rope  is 
tied  tight. 

3.  Hold  the  sample  thief  in  your  left  hand  and  press  the  bottom 
against  the  tank  roof.     The  center  pin  should  pop  up. 

4.  With  your  right  hand  turn  the  small  wheel  on  top  so  that  the  edge 
of  the  small  wheel  catches  the  groove  in  the  center  pin.     If  you  did 
this  correctly  the  center  pin  will  stay  in  the  up  position  when  you 
lift  the  sample  thief  up. 

5.  Lower  the  sample  thief  into  the  tank  about  two  feet  below  the  surface 
of  the  fuel. 

6.  Allow  the  sample  thief  to  stay  there  until  the  bubbles  quit  com:ng  up. 

7.  Raise  the  sample  thief  about  one  foot  above  the  surface    -f  the  fuel 
and, allow  the  fuel  to  drain  out  of  the  sample  thief. 

8.  Repeat  steps  5,  6  and  7.     This  will  rinse  the  sample  thief  twice. 

NOTE:     When  taking  a  Bottom  Sample  it  is  necessary  to  rinse  the  sample 
can.     You  would  use  a  Weighted  Copper  Beaker  Thief  exactly  as  ycM  did 
for  an  All  Level  Sample.     In  this  PE  ycu  won't  put  the  Bottom  Sa:iple 
in  a  one  gallon  can  so  it  is  not  necessary  to  rinse  a  can  at  thib  time. 

9.  Puil  the  Bacon  Bomb  out  of  the  tank  and  hold  it  over  the  open  hatch. 

10.  Hold  the  Bacon  bomb  with  your  left  hand  and  with  your  right  hand 
turn  the  small  wheel  on  cop  until  the  center  pin  drops.     The  Bacom 
Bomb  is  ready  now  to  take  a  sample. 

Turn  the  Page 
149 


65H 


NOTE:     It  is  very  important  that  the  next  step  be  done  right.  Before 
you  do  this  next  step  take  the  rope  in  vour  right  hand  and  hold  the 
sample  thief  over  the  tank  roof.    Using  your  right  hand  only  lower  the 
Bacon  Bomb  so  it  touches  th^  roof.    Watch  the  center  pin.    Let  enough 
weight  on  the  roof  to  push  the  pin  up  buc  not  enough  to  let  the  Bacon 
Bomb  tip  over.     Practice  this  a  couple  of  times  and  you  will  get  the 
feel  in  your  right  hand. 

11.  Lower  the  Bacon  Bomb  all  the  way  to  the  bottom  of  the  tank.  Let 
it  touch  bottom  hard  enough  to  open  but  not  enough  to  tip  over. 

NOTE:    While  you  are  doing  this  have  your  buddy  remove  the  glass  bottle 
and  take  the  cap  off,  ready  to  receive  the  sample. 

12.  Hold  the  Bacon  Bomb  against  the  bottom  for  10  seconds. 

13.  Quickly  pull  the  Bacon  Bomb  all  the  way  out  of  the  tank  and  hold  it 
with  your  left  hand  over  the  open  hatch. 

14.  Have  your  Buddy  hold  the  bottle  under  the  Bacon  Bomb. 

15.  With  your  right  hand  grasp  the  center  pin  on  top  of  the  Bacon 
Bomb.     Very  slowly  pull  the  pin  up  and  allow  the  sampxe  to  run  out  of 
the  Bacon  Bomb  into  the  bottle. 

16.  The  bottle  should  be  at  least  80%  full  but  not  over  90%.     If  you 
need  more  sample,  repeat  steps  11  thru  15. 

17.  Put  the  cap  on  the  sample  uottle 

18.  Take  rags  and  clean  all  equipment. 

19.  Fill  out  a  sample  tag  and  tie  it  to  the  bottle. 

20.  Clean  up  your  equipment  and  your  work  area  and  close  the  hatch 
covers . 

21.  Return  to  Bleacher  in  with  all  your  eauipment  and  ask  the 
instructor  for  your  first  critique. 
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PART  VII 
FIRST  CRITIQUE 

During  this  critique  the  instructor  will  do  the  following  for  you. 

1.  Answer  any  quest, iovtS  you  might  have  concerning  what  you  have  done. 

2.  Check  your  sample's  and  tags. 

3.  Demons tra-.e  the  use  of  the  safety  belt. 

4.  Tell  you  when  and  show  you  how  to  use  the  additional  rope  you  have. 

5.  Assign  a  tank  for  you  to  use  in  Part  VII  of  the  PE. 
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PART  VIII 

During  this  portion  of  your  PE  you  will  gage  a  3,000  barrel  tank. 
Your  instructor  has  assigned  a  tank  for  you  to  gage.     Go  now  tc  that 
tank. 

1.  You  and  your  Buddy  will  take  turns  gaging  this  tank.     One  of  you 
will  climb  and  gage  the  tank,  the  other  will  write  down  on  a  piece  of 
paper  the  gage  results. 

2.  Put  on  the  safety  belt  and  attach  it  to  the  safety  pole. 

3.  Sling  the  gaging  kit  over  your  shoulder  and  climb  the  tank. 

4.  Disconnect  safety  belt  only  while  taking  tank  temperature  as  you 
will  take  the  gage  while  standing  on  the  ladder. 

5.  Place  gaging  kit  on  the  roof  close  tr  the  hatch  but  not  in  the  way 
of  your  gaging  operation. 

6.  Gage  the  tank  as  you  lea'^ned  in  Part  III  of  this  PE. 

7.  Call  your  readings  down  to  your  Buddy. 

8.  After  you  finish  gaging,  assemble  youi  equipment  and  return  to 
the  ground. 

9.  You  and  your  buddy  chanfe,e  places  and  have  him  do  steps  2  thru  8. 

10.  If  you  are  not  sure  o^  your  gages  or  ability  then  try  again.  When 
you  are  sure  then  go  to  Bleacher  ^/3  and  complete  the  Review  on  the  next 
page. 
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mil  TO  REVIEW 


To  help  yuu  prepare  for  your  exam  complete  the  following  exercise. 

L  You  should  never  gage  a  tank  (luring  a  storm,  'iliich  of  the  following 
is  the  btSt  reason  'for  this  safety  rule? 

3,  !oii  are  a  prime  target  for  lightning. 

b.  Wind,  rain  or  snow  lake  climbing  more  dangerous. 

c.  Open  hatches  during  a  storm  could  cause  contamination  o;'  '  ''lel 

d.  All  of  the  above. 

I,  What  are  the  three  things  you  must  determine  when  gaging  a  trl'i 


I  i 


a.  teift^rature 

b.  gross  (or  total)  innage 

c.  m 

bottom  sediment  and  water 
all  levjl 
bottom  sample 
tvlce 

a,  wipe  off  sample  can  and  equipment 

b.  fill  out  a  sample  tag  ■ 


3.  aat  does  M  stand  for? 


4,  If  your  MIC  asked  you  to  get  a  routine  sample  from  a  .ank  what 
kind  of  sample  would  you  take? 


If  you  are  satisfied  with  your  answers  see  your  instruct:;  for  your 
final  critique. 


5.  What  kini'    sample  is  alvavs  tateh  ■.':om  a  rail  car? 


6.  How  many  times  is  it  necessary  to  rinse  a  sample  ran  before  putting 
your  sample  in  it? 


Turn  the  Page 


After  your  sample  can  is  sealed  what  are  the  next  two  steps? 


b. 


Check  your  answers  on  the  next  pa^e,  If  vour  answers  don't  agree  then 
review  vour  work  until  vou  are  satisfied  of  the  results,  i 
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PART  X 


:;final  critique 


Duriig  this  final  critique  the  instructor  will  answer  any  questions  you 
may  have.     It  might  be  necessary  for  additional  practice.    When  you 
and  the  instructor  are  satisfied  that  you  are  ready  for  your  examination 
thfe  instructor  will  give  you  the  examination. 


GOOD  luck: 
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EXAMINATION 

SAMPLING  AND  GAGING  PEE 

Instructor  will  assign  a  tank  to  the  student  and  advise  him' to  get  a 
correct  gage  on  the  tank.    The  instructor,  will  specify  what  type  sami>le 
the  student  will  take  and  evaluate  the  student  on  the  following: 

VALUE  SCORE 

1«  Sampling 


a.    Observe  safety  precautions   9 

Use  proper  techniques   9 

c.  Get  good  sample  12 

d.  Complete  sample  tag  10 

e.  Clean  equipment   5 


2.     Gaging    ^  ^ 

a.  Observe  safety  precautions   9 

b.  Use  proper  technique   9 

c.  Gross  innage  within  1/8  inch  12 

d.  Temperature  within  1°  F  10 

e.  BS&''  within  1/8  inch  10 

f.  Clean  equipment   5 
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INSTRUCTION  TO  STUDENT 

Of  all  the  duties  you  may  be  required  to  perform  as  Petroleum 
Supply  Specialist,  gaging  and  volume  correction  will  be  the  most 
exacting.    Once  you  learn  the  basic  steps  you  will  find  it  is  an 
easy  process  to  remember,  but  throughout  your  career  you  will  learn 
that  trying  short  cuts  never  work  and  accuracy  is  very  important. 

The  reason  behind  gaging  and  volume  correction  is  to  find  out 
how  much  fuel  is  in  any  given  tank  at  any  given  time.    Because  fuels 
expand  or  contract  with  changing  temperatures,  gaging  (measuring  the 
liquid  depth)  is  only  the  beginning.    If  you  gaged  a  tank  and  found 
out  that  you  had  5,000  gallons  in  that  tank,  at  85°F  when  the  fuel 

0 

cools  off  to  60  F  you  are  going  to  have  less  than  5,000  gallons. 
Sixty  degrees  Fahrenheit  is  the  standard  temperature  for  all  petroleum 
products.    Quantities  of  3,500  gallons  or  more  should  be  reported  at 
this  temperature.    The  purpose  of  this  lesson  is  to  show  you  exactly 
how  this  is  done. 
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It  will  be  necessary  to  use  math  procedures  to  obtain  an 
accurate  answer.    You  do  not  have  to  be  a  math  genius  to  complete 
the  problems.    If  you  keep  the  basic  principles  covered  on  the 
following  pages  in  mind,  you  should  have  no  problems.    You  may  need 
help  with  decimals  so  read  the  following  four  e  amples.    After  you 
have  done  so  and  feel  that  you  understand  all  four  examples,  go  on 
to  Part  I  of  this  program. 


DECIMALS 

A  decimal  number  is  a  fractional  part  of  a  who1e> 
EXAMPLE:    If  you  have  one  dollar,  you  write  it  like  this  -  $1,00 
The  zeros  to  the  right  of  the  decimal  point  indicates 
that  you  have  no  cents.    If  you  have  one  dollar  and 
twenty-five  cents,  you  write  it  like  this  -  $1.25 
The  .25  indicates  25  parts  of  one  dollar. 

You  do  not  change  the  value  of  a  number  by  addin*^  a  decimal  point 
and  zeros. 

EXAMPLE:    The  number  147  does  noj^  change  in  value  by  writing  it  — 
147.000 

When  adding  or  subtracting  decimals  or  whole  numbers  keep  the 
decimal  point  in  a  straight  vertical  line  for  all  numbers  in  the 
problem  and  in  the  answer. 
EXAMPLE:    Add  39.52  to  19,483 

19,483.00        (Rer:mDer  -  You 
+        39.52        don't  change  the 
19,522,52        value  of  19,483  by 
adding  a  decimal  & 
two  zeros . ) 

Notice  how  the  decimal  points  are  in  a  straight  vertical  line. 
This  same  rule  holds  triKi  for  subtraction  proDlems.    The  decimal 
point  is  the  key  fcc-or  in  setting  up  the  problem. 
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4.    When  multiplying  decimals  the  set-up  is  a  little  different.  The 
decimal  point  does  not  become  a  factor  until  after  you  have  worked 
the  problem. 

EXAMPLE:    Multiply  1,504  by  .334 

1  ,504.5       (Notice  the  decimal 
X       .334      points  are  not  ^in 
60180  line.} 
45135 
45135 
502.503C 

When  you  get  your  answer,  counu  the  number  of  decimal  places  in 
the  original  problem.    In  this  case  you  have  four.    Start  at  the 
right  of  your  answer  and  count  off  (to  the  left)  the  same  number 
of  decimal  places  and  put  in  your  decimal  point. 

If  you  understand  the  four  ej^amples  you  just  went  over,  go  to 
Part  I  and  continue  with  the  rest  of  the  lesson.    If  not,  review  these 
examples  or  ask  your  instructor  for  help. 

/ 
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PART  r 

INTRODUCTION 

You  have  already  learned  how  to  gage  a  storage  tank.    When  you 
gaged  the  tank  you  determined  four  separate  things: 

1.  Innage  (in  feet  and  inches) 

2.  BS&W  (in  feet  and  inches) 

3.  Temperature  (observed  or  average) 

4.  APT  Gravity 

The  gage  readings  were  accurate  to  the  nearest  1/8  inch.    Now  we 
are  going  to  show  you  how  to  u/e  the  information  you  obtained  from 
gaging  to  correct  the  volume  to  50°F. 

OBJECTIVES 

Given  a  strapping  chart,  ASTM  Table  #6,  API  Gravity  at  eO^F  and 
gaging  information  the  student  will  be  able  to: 

1.  Convert  feet  and  inches  measurements  into  gallons. 

2.  Find  the  net  volume  uncorrected. 

3.  Determine  the  conversion  factor. 

4.  Find  the  net  volume  corrected  to  60OF. 

5.  Report  correctly  the  net  volume  at  60°F. 

As  you  can  see  by  the  objectives,  there  are  five  basic  steps 
involved  in  volume  correction.    We  will  cover  each  step  in  detail  but 
first  lets  discuss  a  key  word  used  in  volume  correction.    What  does 
the  word  "innage"  mean  to  you?   According  to  DA  Manual  TC  10-2, 
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innage  is  "the  height  or  volume  of  liquid  in  a  storage  tank,  as  measured 
or  gaged  from  the  bottom  of  the  tank  to  the  top  of  the  liquid."  In 
other  words,  innage  is  the  total  amount  of  1  iguid  in  a  storage  tank. 
When  you  think  of  innage  think  TOTAL .    The  two  words  mean  the  same 
thing.    The  key  thing  to  remembx<^r  is  that  the  BS&W  is  included  in  the 
innage.    Oth^^  terms  that  mean  the  same  thing  as  innage  are:  total 
measured  quanti    .  and  gross  volume.    If  you  still  don't  understand 
what  innage  is  check  with  your  instructor.    It  is  very  important  that 
you  know  the  meaning  of  this  word. 
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PART  II 

Now,  lets  take  each  one  of ) our  objectives  and  cover  it  in  detail. 
Remember,  volume  correction  is  a  step-by-step  process.    If  you  follow 
the  steps  in  proper-  sequtjnce,  you  will  get  the  correct  answers. 

STEPJ_:    Change  feet  and  inches  into  aallog'-;.    -  -  To  do  this 
we  need  a  strapping  chart.    A  ^.trapping  chart  is  mad,^  up  for  each 
different  type  of  storage  tank.    It  is  a  simPle  way  of  changing  feet 
and  inches  into  gallons..    There  is  an  example  of  a  500  barrel  strapping 
chart  included  in  this  lesson    on  page  46  .    Remove  the  strapping  chart 
and  place  it  beside  your  lesson  text. 

The  strapping  chart  is  divided 'into  three  columns  and  the  columns 
into  blocks.    Each  block  represents  one  foot  of  liquid  broken  down  in 
inches.    It  shows  how  many  gallons  each  inch  equals.    Look  at  the  chart 
now  to  familiarize  yourself  with  it. 

To  determine  the  number  of  gallons  for  fractions  of  an  inch,  we 
use  the  block  at  the  bottom  right  corner  of  the  chart.    Look  at  this 
block  now.    Notice  that  the  fractional  parts  of  a  gallon  are  listed  in 
decimal  form. 

You  are  now  ready  to  put  the  chart  to  work.    You  gaged  a  tank 
and  determined  the  following: 

a.  Innage  =  4'  5  3/8" 

b.  8S6W  =  2  1/4  " 

c.  Temperature  =  65°F 

You  don't  need  the  temperature  at  this  time  so  disregard  it  for 

now. 
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Determine  the  INNAGE  measurement  using  the  strapping  chart.  To 
do  this  find  first  4'  5"  in  Column  #2  and  you  see  it  is  12,031  gallons. 
Next,  in  the  bottom  right  corner  find  3/8"  and  you  see  it  is  85.125 
gallons.    You  add  these  together  to  get  your  innage. 


4'  5"        =        12,031.000  NOTE:    Ry  adding 

.000  to  12,031 

3/8"         =  85.125  you  did  not  change 

  the  value.  Make 

sure  your  decimal 

Innage        =        12,116.125  gallons       points  are  lined 

up  properly. 


You  have  now  determined  how  many  gallons  of  innage  you  have. 
Remember,  innage  is  the  TOTAL  amount  of  liquid  in  the  tank. 

You  now  have  to  find  the  BS&W  in  gallons.    You  find  this  the 
same  way  you  found  the  innage.    First  find  0'  2"  in  Column  #1  and  you 
see  it  is  454  gallons.    Now  find  1/4"  in  the  bottom  right  corner  and 
you  see  it  is  56.750  gallons.    Add  these  two  together. 

2"  =  454.000 

1/4"  =  56.750 

BS&W  =  510.750  gallons 

Now  you  know  how  many  gallons  of  innage  you  have  and  how  many 
gallons  .of  BS&W  you  have.    This  completes  the  first  step  in  our  volume 
correction  procedures.    To  make  sure  you  understand  how  to  use  the 
strapping  chart  do  the  exercise  that  follows. 
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PRACTICAL  EXERCISE  -  OBJECTIVE  fl 
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Using  the  strapping  chart,  scratch  paper  and  pencil,  con,  ,'t  the 
following  gage  readings  into  gallons. 


1,    (a)  Innage 
(b)  BS&W 


5'  3  3/4" 
6  1/2" 

(a)  ANSWER 


(b)  ANSWER 


gals 


gals 


2.    (a)  Innage 
(b)  BS&W 


4'  4  1/2" 
2" 


(a)  ANSWER_ 

(b)  ANSWER 


gals 


gal  s 


3.    (a)  Innage 
(b)  BS&W 


7'  5  1/8" 
3/4" 

(a)  ANSWER_ 

(b)  ANSWER 


gals 


gal  s 
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ANSWERS  TO  EXERCISE  #1 


1  . 


(a) 


14,471.250  gallons 


(b) 


1,475.500  gallons 


2.  (a)    11  ,917.500  gallons 
(b)    454  gallons 

3.  (a)    20,231 .375  gallons 
(b)    170.250  gallons 

If  you  did  not  get  the  correct  answers,  review  your  work,  if  you 
stin  have  problems,  consult  your  instructor.    Once  you  can  use  the 
strapping  chart  properly,  you  are  ready  to  go  to  step  2  which^is  to 
find  the  net  volume  uncorrected. 


STEP  2:    Find  the  Net  Volume  Uncorrected 


This  step  is  simple  but  you  have  to  know  what  we  are  talking  about 
first.    What  is  net  volume  uncorrected?    Net  volume  is  the  amount  of 
good  fuel  in  a  storage  tank.    Uncorrected  means  that  it  is  the  amount 
of  fuel  at  the  observed  temperature.    You  can  already  determine  how 
many  gallons  of  innage  or  total  liquid  you  have  and  how  many  gallons  of 
water  or  BS&W.    The  water  at  the  bottom  of  the  tank  cannot  be  used  for 
fuel,  so  therefore,  you  must  eliminate  it  fromvyour  calculations.  By 
doing  this  you  have  the  net  volume  uncorrected.    To  word  it  differently, 
to  find  the  net  volume  uncorrected,  subtract  the  BS&W  from  the  innage. 
After  you  have  changed  both  to  gallons  of  course.    Let's  see  how  it 
works  in  a  practical . si tuation.    After  converting  your  innage  you  found 
-that  you  had  24,376.500  gallons.    Also  your  BS&W  equaled  343.500  gallons. 
To  .find  the  net  volume  uncorrected  we  must  subtract. 

Innage      =  24,376.500  '  . 

BS&W         =  -  343.375 

24,033.125  gallons 

Net  volume  is  always  reported  to  the  nearest  gallon.    So,  in  this  case 
our  net  volume  uncorrected  is  24,033  gallons. 

If  you  understand  how  to  find  the  net  volume  uncorrected  do  the 
exercise  that  follows.    If  you  have  trouble. consul t  your  instructor. 
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Find  the  net  volume  uncorrected  for  the  following  problems. 

1.  Innage  =  14,471.250  gallons 
8S&W             =  1 ,475.500  gallons 

ANSWER  ■  gals 

2.  Innage  =  1  1  ,917.500  gallons 
BS&W            =  454       , gal  Ions 

ANSWER  gals 


3.    Innage  --  20,231  .375  gallons 

BS&W  =  170.250  gallons 


ANSWER  gals 
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ANSWERS  TO  EXERCISE  #2 

1.  12,996  gallons^  -  net'volume  uncorrected 

2.  11,464  gallons  -  net  volume  uncorrected 

3.  20,061  gallons  -  net  volume  uncorrected 

ill 

Did  you  remember  to  round  off  your  answers  to  t^e  nearest  gallon? 
If  you  did  not  get  the  correct  answers  review  your'Work.'  If  you  still 
have  problems,  consult  your  instructor. 

At  this  point  you  have  learned  the  first  two  steps  in  volume 
correction.    Before  you  go  on  to  the  third,  fourth,  and  fifth  steps, 
let's  review  and  cover  some  areas  that  might  give  you  trouble. 

When  reading  your  strapping  chart,  a  common  mistake  is  confusing 
feet  and  inches.    Remember,  feet  are  indicated  by  one  mark  (')  above 
■    the  number.    Inches  are  indicated  by  two  marks  (")  above  the  number.  * 

Another  problem  area  that  has  been  identified  by  past  experience 
•  is  adding  and  subtracting  decimal  numbers.    If  this,  gave  you  trouble, 
review  the  math  examples  at  the  beginning  of  this  text.    If  you  are 
still  confused,  check  with  your  instructor. 

Make  sure  you  understand  the  term  "innage"  anc'  how  to  find  the 
net  volume  uncorrected. 
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STEP  #3:    Determine  the  Conversion  Factor.  ^  ' 

One  of  the  greatest  problems  in  handling  petroleum  products  is 
accounting  for  the  exact  quantity  of  each  product  handled,-  stored  or 
shipped.    Quantities  of  fuel  change  with  temperature  variation.  Since 
it  would  be  impractical  to  build  systems  to  maintain  products  at  a 
constant  temperature,  a  method  has  been  devised  to  convert  products  to 
a  standard  temperature  for  vol ume  determination .    This"  is  done  by  a 
conversion  factor  which  is  used  to  convert  a  volume  of  produQt  at  an 
observed  temperature  to  60°F.  . 

You  might  ask  yourself  why  60° F?    The  American  Petroleum  Institute 
has  found  that  certain  petroleum  products  are  stably  at  60°F.  In 
other  words,  the  product  is  not  expanded  or  contracted  at  that' 
temperature.    Therefore,  60°F  is  themost  accurate  temperature  for 
recording  the  volume  of  product.  "'■^ 

The  American  Society  of  Testing  Materials  h^s  devised^ several 
methods    for  this  conversion.    This  lesson  will  teach  you  how  to  use 
petroleum  conversion  tables  -  Table  6.    You  will  not  be  concerneti  with  ' 
the  other  methods  at  this  time. 

In  order  to  bring  the  military  and  the  worldwide  petroleum  industry 
together  and  have  both  use  the  same  system  of  volume  measurement.  Table  6 
has  ^een  adopted  as  the  standard. 

This  conversion  will  be  used  on  all  inventories  you  will  prepare. 
Allowable  losses  or  gains  will  be  calculated  on  volumes  based  on  Table  6 
conversions.    Because  of  these  it  is  very  important  to  you  to  become 
highly  proficient  with  Table  6. 
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STOP 


Ask  at  the  Control  Desk  to  show  the  TV  film  on  volume  correction 
at  this  time.    After  seeing  the  film  continue  this  text.*^ 
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This  portion  of  your  lesson  involves  learn-ing  how  to  use  Table  6. 
Since  it  is  impossible  to  memorize  this  table,  you  will  be'required  to  ' 
have  this  table  available  to  you.    For  this  Tesson  you  will  find  Table  6 
attached  as  Enclosure  1, 

,  Turn  to  Table  6- on  page  29  at  this  time  and  let's  see  how  it  is 
set-up.    Look  at  page  30  of  the  table.    Notice  that  the  API  degrees  are 
listed  across  the  top  of  the  table.    The  numbe  'S  run  from  30  to  39.  If 
you  look  at  the  extreme  left  hand  column  you  will  see  the  observed 
temperature  degrees  from  0  to  50.    To  use  Table  6  properly  you  simply 
line  up  the  API  degrees  with  the  observed  temperature  degrees.  This 
gives  you  the  conversion  factor. 

EXAMPLE  -  API  =  32° 

Observed  temperature  =  46° 
Find  32°  at  the  top  of  the  chart.  '  Find  46°  in  the  left  hand 
column.    By  reading  down  and  across  you  find  the  conversion  factor  is 
1  .0061  for  this  problem. 

As  you  can  see,  using  Table  6  is  fairly  easy  but  there  are  other 
key  factors  you  must  learn  before  you  move  on. 

Why  is  the  API  gravity  important  in  volume  computations?  This 
question  can  best  be  answered  with  another  question.    What  does  th^  API 
tell  you  about  a  product?    If  you  remember  from  your  class  on  visual 
examination  the  API  gravity  measures  the  weight  or  thickness  of  a 
petroleum  product.    You  have  heard  the  expression  "blood  is  thicker 
than  water."    The  same  holds  true  for  petroleum  products.    Each  different 


173 

o 

ERIC 


product  has  a  different  weight  or  thickness.    MOGAS  is  considered  a* 
light  product  and  crude  pi]  is  a  heavy  product  and  the  API  gravities  of 
the  two  products  are  different.    How  does  this  relate  to  volume 
correction?    The  answer  to  this  is  expansion  (and/or  contraction). 
The  lighter  a  product  the  more  it  is  effected  by  changes  in  temperature. 
Heavy  products  will  not  expand  or  contract  as  much  as  lighter  product. 
This  is  why  you  must  know  what  the  API  gravity  of  tfre  product  is  before 

. 

you  can  do  volume  correction. 

Refer  again  to  page  30  of  Table  6.    Look  at  the  top  of  the  page 
where  the  API  degrees  are  located.    Notice  that  they  are  listed  in  whole^ 
degrees  only.    For  example:    30,  31,  32 >  33,  etc.    It  is  very  rare  to 
have  an  API  listed  in  whole  degrees.    Normally,  the  API  is  in  a  decimal 
form.    For  example:    30.6,  33.4,  3/. 5,  etc.    To  use  Table  6  properly, 
you  must  round  off  the  API  to  the  nearest  whole  degree.    Remember  also 
thjit  API  gravity  must  be  at  60^F. 

To  round  to  whole  degrees  you  will  use  the  rounding  rules  taught 
in  the  following  paragraphs. 

(a)  Values  of  less  than  .5  degrees  will  be  dropped.    For  example  - 
43.1.  43.3,  43.4  will  round  off  to  43.0°. 

(b)  Values  greater  than  .5  degrees  will  be  rounded  up  to  the  next 
higher  degree.    For  example  -  61.6,  61.7,  51.8,  61.9  will  round  off  to 
62.0^. 

(c)  Values  of  .5  exactly  wi 1 1  round  to  the  nearest  even  whole 
number.    For-  example  -  43.5  will  become  44.0;  44.5  will  become  44.0. 
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Pay  particular  attention  to  rule  (c).  You  probably  haven't  used  it 
before.  It  is  a  more  accurate  way  of  rounding  and  it  is  being  taught  in 
some  school  systems. 

At  this  point  you  are  ready  to  use  Table  6.  The  practical  exercise 
that  follows  will  give  you  practice  in  using  this  table. 

CAUTIONi:.  -  The  most  common  error  in  using  Table  6  is  confusing  the 
API  degrees  with  the  temperature  degrees. 


]75 


5^0 

PRACTICAL  EXERCISE  -  OBJECTIVE  #3 
Using  Table  6  locate  the  conversion  factor  for  the  following: 

A.  44.1°  API  (?  60°F      Observed  temperature  53°F 

B.  58.4°  API  (?  60°F      Observed  temperature  79°F 

C.  68.5°  API  (a  60°F      Observed  temperature  79°F 
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ANSWERS  TO  PRACTICAL  EXERCISE  ?3 

A.  The  factor  is  1 .0010 

B.  The  factor  is  0.9885 

C.  The  factor  is  1.0128  -  Did  you  remember  the  rounding  rule? 

The  biggest  problem  you  might  have  when  using  Table  5  is  confusing 
the  API  with  the  temperature.    Remember ,. the  API  degrees  are  listed 
across  the  top  of  the  table  and  the  temperature  degrees  are  listed  down 
the  left  hand  column. 

At  this  point  you  should  be  able  to  choose  any  API  grav^cy  at  any 
temperature  and  locate  the  conversion  factor.    If  you  are  having 
difficulty,  go  back  and    re-read  your  program  and  practice  locating 
different  conversion  factors.    This  step  is  vitally  important  for 
accurate  results. 
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STEP  4:    Find  the  net  volume  corrected  to  60OF>    Before  discussing 
thts  step  lets  review  the  other  steps  you  have  learned.    The  first  step 
was  changing  your  feet  and  inches  into  gallons.    The  second  step  was 
finding  the  net  volume  uncorrected  and  the  third  step  was  locating  the 
conversion  factor. 

To  find  the  net  volume  corrected  to  60^^  you  multiply  the  con- 
version factor  from  Step  3  times  the  net  volume  uncorrected  from  Step  2. 
The  answer  you  will  get  is  the  amount  of  good,  usable  fuel  you  have  at 
60°F.    For  example,  if  you  have  500,000  gallons  of  fuel  at  53°  temperature 
with  an  API  gravity  of  44°  the  calculation  is  as  follows: 

1.0035  X  500,000  gallons  =  501,750  gallons 

You  may  continue  if  you  understand  this  example. 
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PRACTICAL  EXERCISE  -  OBJECTIVE  #4 

This  is  a  practical  exercise.    You  are  working  on  your  monthly 
inventory  report  and  find  the  following  information  available  to  you: 


PRODUCT 


API  GRAVITY 


Diesel  Fuel  39.6 
JP-4  52.5 
MOGAS  67.3 


TEMPERATURE 
76°F 
77°F 

0 

76  F 


NET  VOLUME  UNCORRECTED 
481,641  gallons 
1  ,246,781  gallons 
3,841  ,593  gallor.s 


Find  the  conversion  factor  and  correct  the  volume  c'  each  product. 
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ANSWERS  TO  EXERCISE  #4 

Diesel  Fuel  -  Round  off  API  Gravity  to  40°  and  locate  the  conversion 
factor  of  .9924.    Then  multiply  the  factor  times  the  net  volume  un- 
corrected.   The  problem  would  be  set  up  like  this: 

481  ,541 
X  .9924 

1925554 

953282 
4334759 
4334759 

477,980.5284     =       477,981  gallons  -  net  volume  corrected 

JP-4  -  Round  off  API  to  52°  (remember  the  round-Ing  rul e)  and  locate 
the  conversion  factor  .9905.    Again  multiply  as  follows: 

1,245,781  gallons  X  .9905  =  1,234,937  gallons  corrected 

MOGAS  -  Round  off  API  to  57°  and  find  the  conversion  factor  .9893. 
Multiply  the  net  volume  uncorrected  by  the  conversion  factor  and  find 
a  corrected  volume  of  3,800,488  gallons. 

If  you  had  difficulty  with  these  problems,  review  your  mathematics 
and  pay  particular  attention  to  the  rounding  rule. 

You  are  now  ready  to  go  to  the  final  step  in  volume  correction. 
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STEP  5  -  Report  correctly  the  net  volume  at  6Q°F>    During  this  phase 
you  win  learn  the  correct  way  to  report  the  corrected  volumes  you  find. 
The  two  methods  you  will  learn  are  interchangabl e  and  will  be  used  by  both 
the  military  and  the  petroleum  industry. 

Once  you  have  made  your  volume  corrections  it  is  important  that  you 
report  your  results  in  the  proper  manner.    This  insures  that  whoever  reads  your 
report  knows  that  the  conversion  to  60°F  has  been  made.    Later  lessons 
will  further  impress  upon  you  the  importance  of  this  reporting  procedure. 

You  can  report  your  results  in  two  ways.    The  first  is  the  preferred 
method  for  formal  reports,  but  you  will  find  the  other  used  throughout  the 
petroleum  industry. 

A  corrected  volume  of  1,000,000  gallons  will  be  reported  as 
1,000,000  gallons  at  50^F. 

You  will  also  see  it  reported  as  1,000,000  gallons  corrected. 

You  should  have  little  difficulty  with  this  portion  cf  your  lesson. 
If  yoLi  do  not  understand  these  reporting  procedures^  contact  your 
instructor.    If  you  understand  the  five  basic  steps  of  volume  correction^ 
move  on  to  the  self-evaluation  item. 
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SELF  EVALUATION 

At  this  point  you  should  be  able  to  make  volume  corrections  from 
observed  temperature  to  a  volume  at  60°F. 

In  the  following  situation  you  have  just  gaged  a  500  barrel 
storage  tank  and  found  the  following  information: 

INNAGE        -  5'  3  1/2" 

BS&W  =         2  3/4" 

OBSERVED  TEMPERATURE        =  750f 

API  GRAVITY  «  37.4° 

Using  the  knowledge  you  have  gained,  the  strapping  chart  and 
Table  6,  find  and  correctly  report  the  corrected  volume. 
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ANSWER  TO  SELF  EVALUATION  ITEM 


Convert  innage  and  BS&W  measurements  into  gallons 


5'  3"  =  14,301 

1/2"  =        +  113.500 


14,414.500  gallons 


2"  =  454 

3/4"  =  +  170.250 


624.250  gallons 


Subtract  the  BS&W  from  the  innage  to  get  the  net  volume 
uncorrected . 


14,414.500        gallons  -  innage 

624.250        gallons  -  BS&W 
13,790.250 

13,790  (rounded  off)  -  net  volume 

uncorrected 


Round  off  API  to  37°  and  look  up  the  conversion  factor  of. 9932. 

Multiply:  13,750 
X  .9932 
27587 
41370 
124110 
124110 


13696.2280 


You  have  13,696  gallons  at  60°F  or  13,696  gallons  corrected, 
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Now,  you  should  be  ready  to  take  the  examination.    Be  sure  you 
read  each  question  carefully.    The  examination  is  designed  to  test  your 
ability  to  do  each  step  either  separately  or  in  conjunction  with  one  or 
more  of  the  other  steps.    Contact  your  instructor  at  this  time  to  take 
the  examination. 
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TABLE  6 

REDUCTION  OF  VOLUME  TO  60T 
AGAINST  API  GRAVITY  AT  60^F 

Thii  table  gives  the  factors  for  converting  oil  volumes  observed  at  tem- 
peratures other  than  60*F  to  the  corresponding  volumes  at  60*P  for  values 
of  API  gravity  in  the  range  0  to  100*API. 

It  iB  amphaiiied  that  the  volume  correction  factor  in  this  table  makes 
no  allowance  for  the  thermal  expansion  of  tanks  and  other  types  of 
containers. 

This  table  mutt  be  entered  with  API  gravity  values  at  60^ 
and  volumes  measured  at  Fahrenheit  temperatures. 

EXAMPLE 

What  is  the  volume  at  60*F  of  63,162  U^.  gallons  at  34T  of  an  oil  whose 
API  gravity  at  60*F  is  64.80? 


Eatsr  lbs  table  in  the  eolumn  "API  Gravity  at  QO*F/*  beacM 
M*AFI,  and  noU  that  acaioat  an  "ObMrvad  Temparature"  of 
34*F  Ui*  factor  ui   I.OIM 

UkewiM,  from  the  column  headed  (U^API,  aote  that  for  the 
obaanrad  temperature  of  34*F  the  factor  ta   1 .0170 

Thia  repreeente  an  inoreaee  of  0.0002  in  the  factor  for  an  in- 
craaae  ot  I.O'AFI.  Therefore,  by  timple  proportion,  an  in- 
ereaae  In  gravity  from  S4.0  to  64.80*API  increaaea  the  factor 
by  0.8  X  0.0002  or   0.0002 

Hanoe,  one  U  J.  gallon  of  oil  having  a  gravity  of  d4.80*API  at 
0O*F  and  meaaured  at  34*F  oceupiei  at  00*F  a  volume  of 
I.OIM  +0.0002or   1.0170  U A  gallona 

Thm,  SS402  UJB.  gallons  meaaured  at  S4*7  oeeupy  at  60^  a 
TolJMotfe8je2  X  1.0170  or   54,28S  U3.  gaOooa 
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Table  o 
Volume  Reduction  tc  60*  F. 


30-39^  API 
p. 


API  Gravlcy  at  6t*  F. 


30 

31 

33 

35 

36 

J' 

38 

39 

Factor  for  Reducir 

ig  Volur 

DC  to  W  F. 

i.a2^ 

1.0258 

1 .0261 

1  n'Mii 
'  1 .  J 

1 .0266 

1.0258 

1.0271 

1 .0274 

1 .0277 

1.0280 

I  O'.'S  J 

1  .  \  l^o/ 

1 .02d9 

1 . 026 1 

1 .0204 

1 . 0267 

1 .0270 

1 . 0273 

1.0276 

1.0247 

1  0250 

l.(r25:; 

1.0255 

1.0257 

:.0259 

1.0202 

1.0265 

1.0268 

1.0271 

1.0243 

1.02  lb 

1.0248 

1.0250 

1.0253 

1 .0255 

1.0258 

1.0261 

1  0203 

1.0266 

1  \yM 

i  024  f 

1  09  J 1 
1  AfA^.t 

1  nojA 

1 .  LT^iO 

1  /v>^w 
1 . \T£no 

1.0250 

1.0253 

1,0256 

1 .0259 

1 .0261 

1.023:» 

1.02.17 

1  n*>^(i 
1 . 

1  (Y>A  1 
1  .  U*-l  1 

J .0244 

1.0246 

1 .0249 

1 .0251 

1 .0254 

1 . 0257 

1  n'jifi 

1 .  UAM) 

1  tYflfi 
1  .ll«««>0 

1  no*j~ 
I  .\T£i}4 

1 . 0242 

1 .02-14 

1 .0247 

1 .0249 

1 . 0252 

i.o*j:hi 

Mr228 

1.0230 

1.0233 

1.0235 

1.0237 

1 .0240 

1.0242 

1.0245 

1.0247 

1.0226 

1.0228 

1  0230 

1.0233 

1.0235 

1.0238 

1.0240 

1.0243 

\.02\7 

1.0220 

1 .OIZl 

1  0224 

1.0228 

1.0231 

1 .0233 

1 .0236 

1 .0238 

1.0213 

1.0315 

1 .0217 

1    /V)  IQ 

1  noo  1 
1  .OAI 

1.0224 

1 .0226 

1 .0229 

1 .0231 

1 .0233 

1  .(1209 

1  crJi  1 
1 . \f£i  1 

1  0213 

1  lYJiK 

1 .  II^Jo 

1.0210 

1 .0222 

1 .0224 

1 .0220 

1 .0220 

1.0207 

1.0209 

1.0211 

1.0213 

1.0215 

1.0217 

1.0219 

1 . 0222 

1.0224 

lOtXH) 

1.0202 

1.0204 

1.0206 

1.0208 

1  0210 

1.0212 

1.0215 

1.0217 

1.0210 

1.0 11« 

L0i9M 

1  .UWU 

1  -wus 

1 .020>l 

1.0206 

1.0208 

1 .0210 

1.0212 

1.0215 

1.0102 

l.OltM 

J  .UllfO 

1 .U1U7 

1  mo(i 
l-.OI*J:l 

J.  0201 

1 .0203 

1.0206 

1.0208 

1.0210 

1  01.S7 

1  mm 

1 .0193 

. 1 .0105 

1 .0197 

1 .0100 

1 .0201 

1 .0203 

1 .0305 

l!0lB3 

1.01H5 

1.0187 

1.0180 

1.0100 

1.0192 

1.0104 

1.0106 

1.0199 

1.O201 

1.01(9 

I.OIAI 

1.0182 

i.orB4 

1.0180 

1.0188 

1.O10O 

1.0102 

1.0194 

1.0106 

1.0175 

1.0176 

1  m  7tt 
1 .  ill  /9 

1  m  un 

1  mm 
I .0104 

1.0183 

1.0185 

1 .0187 

1.0180 

1 .0101 

1.0170 

1.0172 

1  .{11 

1  m  7K 

1 .0177 

1.0170 

1 .0181 

1.0183 

1 .0185 

1 .0187 

I . UIQO 

1  m^o 
1  .Ulio 

1  m  AO 

1 .0171 

1 .0173 

1.0174 

1.0176 

1 .0178 

1.0180 

1.0182 

1.0162 

1.01G3 

1.0166 

1.0107 

1.0168 

1.0170 

1.0172 

1.0174 

1.0175 

1.0177 

1.015R 

1.0159 

1.0161 

1.0162 

1.0104 

1.0166 

1.0167 

1.0160 

1.0171 

1.0173 

1.0153 

1.0155 

1  m  Kit 

I .Oido 

1 .0150 

1.0101 

1.0163 

1.0164 

1.01)66 

1.0168 

1.0149 

1.0150 

1 .0152 

I  .OI«M 

1 .0155 

1.0160 

1.0158 

1.0160 

1.0162 

1.0163 

1  nt  J  K 

i  .UMd 

1 .0146 

1  ni  iQ 
1 .  Ul  w 

1  m  Mti 
I .  OMU 

1 .0150 

1.0162 

1 .0154 

1.0155 

1.0157 

1.0169 

l.OMO 

1.0142 

1.0143 

1.0145 

1.0140 

1 .0147 

1.0140 

1  0151 

1.0152 

1 .0154 

1.0130 

1  oirtM 

1.0130 

1.0140 

1.0142 

1.0143 

1.0145 

1.0146 

1.014H 

1.0140 

1.0132 

1.0133 

1.0136 

1.0136 

1.0137 

1.0138 

1.0140 

1.0142 

1.0143 

1.0145 

1.0128 

1. 01211 

1.0130 

1.0131 

1.0133 

1.0134 

1.0136 

1.0137 

1.0139 

1.0140 

1 . 0 1 23 

i  .orj/> 

1.0120 

1.0127 

I.OIZS 

1.0130 

1.0131 

1.0132 

1.0134 

1.0135 

i.uno 

1  0120 

1.0121 

1.0123 

1.0124 

1.0125 

1.0126 

1.0128 

1.0129 

1.0131 

1.0115 

]  0116 

1.0117 

1.0118 

1.0110 

1  m  oi 
1 . U141 

1.0122 

1.0123 

1.0125 

1.0126 

1  Ulll 

1  0112 

1.0113 

1.0114 

1.0115 

1.0110 

1.0117 

1.0110 

1.0120 

1  0121 

3.0106 

1.0107 

1.0108 

1.0110 

1.0111 

1.0112 

1.0113 

1.0114 

1.0115 

1.0117 

1.0102 

1.0KI3 

1.0104 

1.0106 

1.0100 

1.0107 

1.0108 

1.0110 

1.0111 

1.0112 

1.(1098 

1  am 

1.0100 

1.0101 

1.0102 

1.0103 

1.0101 

1.0105 

1.0106 

1.0107 

1.0I)>M 

1.0094 

1.0006 

l.OOOO 

1.00U7 

1.0098 

I.OOiW 

l.OlOp 

i.o;o2 

1.0103 

l.OOSO 

I.OIKIO 

l.tOJl 

1.0092 

1.00!l3 

1.0004 

1.0O!)5 

1.0090 

1.0097 

1.0008 

].n065 

1  OTKSTi 

i.onK7 

1.00S.S 

1  oa<is 

1  0089 

1.0000 

1.0091 

1.0092 

1.0093 

l.OONl 

1 

1  OOKJ 

1.0083 

I.00S4 

1  ()0R5 

1.U086 

1.0087 

1.0088 

1.0089 

J.  01)77 

i.(jon 

1.007m 

1.0079 

I.OUNO 

l.OOSO 

l.OOSl 

1.0082 

1.00S3 

1.0064 

1.0072 

1.0073 

1.0074^ 

1.0074 

1.0075 

1  0076 

1.0077 

1.0073 

1.0078 

1.0070 

l.OOTiS 

i.oirio 

i.noof/ 

1.0070 

1.0071 

1.0071 

1.0072 

1.0073 

1.0074 

1.0076 

1.0064 

1.0004 

i.ooos^ 

-4.0060 

1.0000 

1.0067 

1.0068 

1.0068 

1.0060 

1.0070 

1.0059 

i.oom 

i.ooni 

i.onci 

1 . 0002 

1.0062 

1.0063 

1.0004 

1.0065 

1  0065 

1.0056 

1.0050 

1.0050 

l.oa^7 

1.0057 

1  0058 

1.0060 

1.0059 

1.0000 

1  0061 

1.0051 

1.0051 

i.oav2 

1.0053 

I. 0053 

1.0054 

1.0054 

1.0a'S5 

1.0055 

1.0056 

1.0047 

1.0047 

1.004H 

1.004S 

1.0049 

1.0(M9 

1.0050 

1.0050 

1.0051 

1.0061 

1.0O42 

1  0043 

1.0O43 

1.0044 

1.0044 

1.0046 

1.0045 

1.0046 

1.0046  1 

1.0047 

^  ^  o 
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Table  6 

30-39**  API  Volume  Reduction  to  60*  F. 

M-ioo*  p. 


T«inp«r- 
aturv, 
•F. 

API  GraWty  at  60' t. 

.31 

33 

34 

1  « 

36 

37 

38 

39 

Factor  for  Reducing  Volum*  to  60'  F. 

50 

1.0O42 

1.00t3 

l.U0^3 

i.om4 

1.0044 

1.0O45 

1.0045 

1.0046 

1.0O46 

1.0O47 

51 

1 .0038 

1.0030 

1.0039 

1.0039 

1 .0010 

1.0040 

I.OfMl 

I.C041 

1.0042 

1.0042 

52 

1 .0034 

1 .0034 

1.0035 

I. 0035 

1.0036 

1.0036 

1.0036 

1.0087 

1.0037 

1.0037 

53 

I .0030 

1 .0030 

1 .0030 

1.0031 

L0031 

1.0031 

1.0032 

1.0032 

1.0032 

1  U033 

Si 

1.0025 

1 .0020 

1.0028 

1.0026 

1.0027 

1.0027 

1.0027 

1.0027 

1.0028 

1.002S 

55 

1.0021 

l.tWJl 

1.0022 

1.0022 

1.0022 

1.0022 

1.0023 

1.0023 

1.0033 

1.0023 

56 

1 .0017 

1 .0017 

1.0017 

1.0017 

1.0018 

I.OOIR 

1.0018 

1.0018 

1.0018 

1.0019 

57 

1 .0013 

1-.0OI3 

1.0013 

1.0013 " 

I. 0013 

1.0013 

1.0014 

1.0014 

1.0014 

1.0014 

58 

1 .0008 

1 .0000 

1.0009 

1.0009 

1.Q009 

1.0009 

1.0009 

1.U009 

1.0000 

1  0000 

5* 

1 .0004 

1.0004 

1.00O4 

1.0004 

1.0004 

1.0004 

1.0005 

1.0005 

1.0005 

60 

1.0000 

I. 0000 

1  0000 

1  0(K)0 

1.0000 

1.0000 

i.nooo 

1  0000 

1.0000 

1^0000 

6) 

0.9098 

0.0006 

0.9090 

0.lH)OC 

0.9900 

0.9006 

0.9995 

0.9006 

0.9005 

C.9906 

62 

0.9092 

0.9001 

0.991U 

0.9091 

0  9991 

0.9901 

0.0901 

0.0001 

O.OOOl 

C.9001 

63 

0.0087 

0.9087 

0.9087 

0.0O87 

0  9087 

0.9987 

0.9086 

0.0086 

0.0086 

0.0086 

64 

0.0083 

0.9083 

0.0083 

0.9083 

0.9982 

0.0082 

0.0082 

0.0032 

0.0083 

o!098l 

65 

0.0070 

0.9979 

0.9078 

0.0978 

0.9978 

0.9978 

0.99n 

•  0.0977 

0.0077 

O.oon 

0.0075 

0.0074 

0.9W74 

0.997i 

0.9974 

0.0073 

.0.0073 

0.0073 

0.0072 

0.0072 

67 

0.0070 

0.9970 

0.9070 

0.9969 

0.9960 

0.0060 

0.9068 

0.0068 

?.0068 

0.0067 

68 

0.99M 

').09C8 

0.9065 

0.0966 

0.0906 

0.0964 

0.0064 

0.9964 

0.9963 

0  0063 

6f 

0.9083 

'•9081 

0.0061 

0.9901 

0.0960 

0.0060 

0.0069 

0.9069 

0.0068 

0!0068 

70 

0.0968 

0.9057 

0.0967 

0.9956 

0.996G 

0.9966 

0.9066 

0.9964 

0.0064 

0.0063 

71 

0.9083 

0.0053 

0.9952 

0.0052 

0.9061 

0.0061 

0.0060 

0.9060 

0.0040 

0.9040 

72 

0.0040 

0.904» 

0.0948 

0.0948 

0.0947 

0.0947 

0.0046 

0.0946 

0.9046 

0.0044 

73 

0.9045 

0.0044 

0.0044 

0.9043 

0.9043 

0.0942 

0.0041 

0.9042 

0.9040 

0  0030 

74 

0.0041 

0.9040 

0.0030 

0.0939 

0.9038 

0.0038 

0.9037 

0.9036 

0.0036 

0!0036 

75 

0.9938 

0.0O36 

0.9036 

0.9934 

0.0034 

0.9033 

0.0032 

0.9932 

yO.tol 

0.0030 

76 

U.1K)32 

0  9932 

0.9931 

0.9930 

0.9929 

0.0920 

0.9028 

0.9037 

0.9926 

77 

U.0028 

0.0927 

0.9927 

0.9926 

0.9926 

0.9924 

0.0023 

0;9022 

0.0023 

0.903] 

7% 

0.9924 

^.9923 

0.9932 

0.0021 

0.9921 

0.0020 

0.0910 

0.'9018 

0.0017 

U.WIO 

79 

0.9920 

0.0910 

0.9918 

0.0017 

0.9016 

0.0016 

0.9914 

0.0013 

0.0012 

0.0011 

80 

0.9015 

0  0914 

0.9014 

0.0013 

0.9912 

o.oon 

0.9010 

0.9009 

0.0008 

0.0007 

81 

0.9911 

0.9010 

0.9900 

0.0908 

0.9007 

0.9000 

0.0906 

0.9004 

0.9003 

0.9902 

B2 

0.9907 

.0.0008 

0.9905 

0.99(H 

0.90O3 

0.0903 

0.0901 

0.0000 

0.0800 

0.0897 

83 

0  9003 

0.9902 

0.9901 

0.9900 

0.0890 

0.9898 

0.9896 

0.9895 

0.0804 

U.  WIVa 

M 

0.9808 

0.9HU7 

0.0806 

0.9896 

0,9894 

0.0893 

0.0802 

0  9891 

0.0889 

0.9888 

US 

0  9894 

0.9803 

0.0892 

0.0891 

0.0800 

0.0880 

0.0887 

0.0886 

0.9886 

0.0883 

86 

0.9800 

0.9889 

0.9888 

0.9887 

0.9885 

0.08A4 

0.0883 

0.9K81 

0.9880 

0.9870 

87 

0.9S88 

0.9M85 

0.9883 

0.0882 

0.088i 

0.0880 

0.0878 

0.9877 

0.9876 

0.0874 

88 

0.0882 

0.9880 

0.0870 

0.9878 

0  9877 

0.9876 

0:0874 

0.9H72 

0.9871 

0.0869 

89 

0.9877 

0.0870 

0.9876 

0.0873 

0.9872 

0.0971 

0.9869 

0.9868 

0.0866 

0.0866 

'90  ' 

0.9873 

0.9872 

0.9870 

0.9869 

0.9868 

0.98G6 

0.9866 

0.0863 

0.9863 

0.0860 

91 

0.0880 

0.9887 

0.9860 

a0SA6 

0.9803 

0.98G2 

0.0860 

0.9H50 

0.9867 

0.0866 

92 

0.9885 

0.9803 

0.08G2 

0,0860 

0.98ri0 

0.9868 

0.9H66 

9864 

0.0^63 

0.0861 

93 

0.9800 

0.98W 

0.0858 

O.US'iO 

0.0866 

0.0863 

O.0S61 

e.9850 

0.9848 

0.0846 

94 

0  9S50 

0.9855 

0.9853 

0.0852 

O.USTjO 

0.9840 

0.0847 

U  984.^ 

0.9M3 

0.0842 

95 

0  9852 

0  OHGO 

0.9849 

0.9647 

t 

O.UStft 

0.9844 

0^9^43 

0.9841 

0.9H39 

0.9837 

96 

0.9M8 

0.HS4G 

U  0S45 

0.9}M3 

0.9H41 

0.984O 

0.0838 

0.9836 

0.0834 

0.9332 

97 

0  0844 

0.0*42 

0  9840 

o.oaio 

0.9H37 

0.9836 

0.9833 

0.9K31 

0.9829 

0.9828 

98 

n.oaio 

0.>j838 

C  0836 

0  0S3t 

0  i)K.n 

0.0831 

0.9K29 

0.9827 

0.0826 

0.9823 

0  9835 

o.mi 

0.983"^ 

0.083<) 

0  982S 

0.9826 

0.9834 

0.0S22 

0.9820 

0.0818 

100 

0.9A3I 

0.0827 

0.0«2G 

(I.O.S'il 

0.0322 

0.9820 

0.9818 

0.0816 

0.9814 
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Table  o 

Volume  Reduction  to  60*  F.  30-39''  API 


Ob«trv«d 

T«mp«r- 

•F. 

API  Gravity  at  60* 

F 

36 

31 

32 

33 

34 

35 

"  1 

37  1 

39 

Factor  for  Reducing  Volume  to  60* 

F 

IM 

I'JV 

A  HQ')  f 

U  .  UvM  I 

u . Jn«y 

0.9827  I 

0.08'jr,  1 

1)  '.I.VJ4 

0  0VJ2 

0  'J^'JO 

0  0818  ' 

0  9816 

0.0814 

mt 
191 

U .  Ut*-  •  ' 

0  0M*J3 

0.9823  1 

O.Os'Jl 

0  'N|') 

0  M 

0.0815 

0  0813 

0  0811  , 

0  9800 

IVi 

0.0810  ' 

0  '.1817 

1)  'tS(.-, 

0  ll.Sll 

0  9809 

0  9806  1 

0.9S04 

1  Al 

II  .  NS  I 

0.9814  ' 

O.OSI.I 

0  '.iM  1 

0  9806 

0.9S04 

0.9802 

0  9800 

IM 

0.9814 

0  '.KSI  J 

0.9810 

0  uM<*n 

0  ItSlMi 

0  ys<»i 

0  O.sirj 

0  9800 

0  9797  ! 

0.9795 

115 

0.!)S10 

0  ',*HOS 

0.9800 

0.9SIM 

(»  '.I.SIIJ 

0  OSilO 

0  9707 

0  9796  ! 

0.9791  , 

0.9790 

IM 

U  .  Jf*  W  1 

0  0^tf^4 

0.9802 

0  07yj 

0  97'.  1 7 

0.079.5 

0  !)79:» 

0  9790 

0.9788  1 

0  9786 

1 

0  ' 

0  07!K) 

0.9797 

0.9795 

0.97'f:i 

0  0791 

0  978S 

0.0780  , 

0.9783  i 

0.9781 

I^C 

U .  y7!l ; 

0 . 0705 

0.9703 

0.97U1 

().97.MM 

0  07K6  t  0  9784 

0  0781  , 

0  9779  1 

0.9776 

ir» 

0  0703 

0.0701 

0.9780 

0.07S6 

11  97^) 

0  97S2 

0.0779 

0  0777  ; 

0  9774  ' 

0  9772 

1 10 

0 , 0780 

0  07S7 

0  9781 

0.a7S"J 

0  97SO 

0  0778 

0  9775 

0  0772 

0  0770 

0  97fi7 

1 1 1 

0  H7H5 

0  07K2 

0  0780 

0.0778 

0  97 7. "1 

U  977.1 

0  9770 

0  9768 

0  9765 

0.9762 

1 1^ 

0 .9780 

0. 0778 

0.0776 

0.0773 

0  9771 

0  97r.9 

0  9700 

0.0763 

0.9760 

0  9758 

113 

0  0776 

0. 9774 

0.0772 

0.9700 

0  9707 

0  97G1 

0.0761 

0  9759  ' 

0.9756 

0.0753 

114 

0  0772 

0  0770 

0  0767 

0  97C.'> 

0  07r.J 

97CO 

0  0757 

0  9754 

0.9751 

0. 9743 

1 15 

0  0708 

0.0765 

0  97G3 

0  07CO 

0  97r>.S 

0.y753 

0.9750  ; 

0.9747 

0  0744 

1  \(h 

0 . 97M 

0  0761 

0.0750 

0  07.'ifl 

,0  97.M 

0.97.'>I 

0  0748 

0.9745  1 

0  9742 

0.9739 

1 17 

0  0750 

0  07 ft? 

0.9754 

0.070:' 

0  9749 

9  0747 

0  9744 

0  0740  ! 

0.U737 

0.9714 

1 18 

0.07M 

0  U75il 

0.0780 

0  ?)747 

U  9715 

0.0742 

0  9730 

0.97:10  1 

0  0733 

0  9730 

11^ 

0  0751 

0.0748 

0.0746 

0  U74.T 

0  9740 

0  0738 

0.073.1 

0  07:11  1  0  9728 

0  9725 

1^ 

0. 0747 

0  07  n 

0.0741 

0.!)7:tO 

0  07:ili 

0.9711 

0.9730 

0.0727 

0.0724 

0  9721 

121 

0  0743 

U.  !«740 

0.9737 

0.97:11 

0  07:12 

U .  .H  JrJ 

.  ^  qtoa 

\t  .\f{  «0 

0.9722 

0  9719 

0.971C 

122 

0  073O 

0  07^10 

0.i»7:i3 

0.07:10 

(»  !)7*^7 

0  0724 

(I  9721 

0  9718 

0  9714 

0  9711 

123 

0. 9734 

0. 07Iil 

0.0720 

(l.l)7-Jfl 

i).07J;i 

0  9::^ 

0.0717 

»)  971.1 

0  9710 

0.9707 

134 

0  07;K) 

y.0727 

0.9724 

0.97'JI 

0  97 IX 

0  9716 

0  0712 

0.0T09 

0.9705 

0.97(J2 

\25 

0  072fl 

0  07*JIl 

0.0720 

0  9717 

(1  9711 

0.9711 

0,0708 

0.0/01 

0.0701 

0  009 7 

126 

0  07 '.2 

0  07 1 0 

0  0710 

0  07!:t 

0  9710 

0  9707 

0.9703 

0.9700 

0.9006 

0  969.'^ 

127 

0  0718 

0  071 4 

0  97 11 

o.97:w 

0  970.1 

0  0702 

0.0000 

0.9095 

0.0692 

0  0088 

128 

0  ti>7l3 

0.0710 

0.0707 

0  97(M 

0.9701 

0.0*^08 

0  0004 

0  \Hm 

0.9087 

0.*K»83 

129 

0  U70!) 

0.0700 

0.0703 

0.0701) 

0  (»097 

0  •.KJ93 

0  %00 

0.9030 

0  0082 

0.9079 

13# 

0  97(16 

0  071W 

0.0009 

0 .  or»05 

0  'M;02 

0  0680 

0.0(>S5 

0.0081 

0.9078 

0.0074 

131 

0.0701 

0  0*HMJ 

0.0094 

0  ooui 

0  iH'!)*;* 

0.0084 

0  0081 

0  0677 

0.9073 

0.0669 

132 

0  9W7 

0.  IHiO.i 

0.0090 

0.96S7 

u  0(iK:t 

0  0080 

0.0076 

0  0072 

0  9000 

0.0005 

133 

0  0602 

0  0C80 

0  0080 

0  0052 

o.'.m;79 

9  0070 

0.0672 

0.0008 

0  0004 

0.9C6O 

(34 

0  0088 

0 . 

0  068-J 

0  0078 

0  m;?."! 

0  9071 

0  0007 

0.j)Gl'»3 

0.0O50 

0.9655 

135 

0  04iH4 

0  04>SI 

0  0077 

0.0071 

0  (NwO 

0.0007 

0  OCTkI 

0  0059 

0.9055 

0.0651 

136 

0  0(UO 

0  %7U 

0  0*171 

0  0009 

0  90(Hi 

0.-0002 

0  fH;58 

0  0050 

0'b046 

137 

0  0O7G 

0  0072 

0.0000 

O.OOOTi 

0  006J 

0.00.18 

O.OOSl 

0  IKkV) 

0  !)046 

0.0041 

138 

0  \^TZ 

0  nOAH 

o.ooot 

0.0001 

11  'H^';7 

0.0<k14 

0  %40 

0.0045 

0.!>641 

0  «KW7 

It* 

0  *J^7 

0  liTitil 

0.0000 

0.0C5<> 

0  '.HiTht 

u  ooto 

O.fMjlS 

0  oon 

0.9036 

0  0032 

148 

0  006.1 

0.0O5U 

0  0050 

0.'.MVi2 

0  904S 

0.9*1*5 

0.0640 

0.9030 

0.0032 

0.0028 

141 

0  n6w 

0  0055 

0.0052 

O.OOlH 

n  *M\\  1 

0  9010 

0  «.>0:(ri 

o.oai2 

0.0027 

0.0023 

142 

n  0055 

0  '>C5I 

0  0047 

0  0013 

(1  <HilO 

0  0030 

0  0631 

0  0027 

0.0t;23 

0.0618 

143 

0.0051 

0  {n;i7 

0  0043 

0  00;  to 

0  fNklG 

0  1)031 

0  0(i27 

0.<)022 

0.0018 

0.0014 

144 

O.IIMO 

U  OOl.'t 

o.ooay 

OOtilW 

0  'K\:ii 

0  0027 

0  'Mi'^' 

0  0018 

0.0013 

0.9009 

145 

0  OTM'J 

0.0O.TS 

0.0034 

0  CcUl 

0  9027 

0.0023 

0.')0I8 

0  «)01.1 

0.0609 

O.00O4 

144 

0  0O.TM 

0  ofcu 

0  oono 

0.0026 

0  !lO'i*.! 

0  0018 

O.OOH 

0  !)OO0 

0.0(tO4 

o.oorm 

147 

0.0034 

0  otsno 

0.002H 

0  !Mir2 

0  'KIlH 

0.0014 

0.9009 

O.U004 

0.0000 

0.0505 

148 

O.0O3O 

0  '.HU6 

0  «KJ22 

0  '.mi? 

0  oon 

0  9000 

0.0605 

0.9600 

0.9505 

0.9500 

149 

0  0020 

0  0G21 

0  0017 

n  fMin 

0  /W) 

0  *Jfl05 

0  0«10 

0.9805 

0.0590 

0.0.180 

158 

0  .9021  1  0  D017 

C.00I3 

0.0009 

0.9005 

0.0000 

0.0500 

^  0.0591 

0.0580 

0.9581 

00^ 
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Table  6 
Volume  Reduction  to  60*  F. 


Obterved 
Temp«r 
ature, 
•F. 


API  Gravity  at  60^  F. 


31 

32 

33 

M 

35 

36 

37 

39 

Factor  for  HcJucin^t  Volume  to  60*  F. 


0  9621 
0.9617 
0.9613 
0.9609 
U  96U5 


U.9G17 
U.9613 
U  .9609  ! 
0  f>605 
U  9600  I 


O.J»60l  >  0  'J596 
0  \)y.)C  i  U 
0  O.M)2  I  U  'J588 


0  n.w 
0  uwi 

i)  05XO 

0  ^l.^76 
n.ur»7i 

0.0567 
0.9563 

0  0050 

0  or»5i 

0  9547 
0  9542 

0  0538 
0.9534 
0.9530 
0.0520 
0.952J 

0.9517 
0  9A13 

0.0500 
a  0505 
0.9501 

0.9497 
0.94U3 
0  94H8 
0  0484 

0.'J48n 

0  9476 
0  9472 
0.0468 
0.94(54 
0.9469 

0.9456 
0.9451 
0.9447 
0  9443 
0.9439 

i*  9431 
0.fM35 
0.U426 
0.9422 
0  94)8 


U  9584 
U  9579 

0.9575 
'»  'J571 
U  0.W7 
U.056'J 
<>.'J55H 

u  nr^i 

0  U650 
t»  9546 
U.9MI 
U  9537 

0.9533 
U  9529 
U  95'J5 
C.0j20 
U  1)516 

U.9512 
U.9508 
U.9504 
0.9490 
U.9495 

0  9491 
U.94;<7 
0.94M3 
0  •)478 
U.9474 

0  9170 
U  11406 
0  0462 
0  0457 
0  l)45;i 

0.!)449 
0.9445 
0.9441 
0.9437 
0.9432 

0  9428 
0.ai24 
O.WJO 

0.9'll'». 
0.94ii 


0.9(1^'    0  9407 


0.9613 
0  9609 
0.9605 
0.9600 
0.9596 

U.9592 
0.95HS 
0.9583 
0.9579 
0  9575 

0.0571 
0.9566 

o.\mz 

0.'J55.S 
0.9553 

U.9.V19 
U.9M5 
0  9641 
0.9536 
0.9532 

0.9528 
0.9524 
0.9619 
0.9616 
0.9511 

0.9507 
0  \}UY2 
0.9498 
0.9494 
0.9490 

0.9485 
0.9481 
0.9477 
0. 947:1 
0.9468 

0.9464 

0.9460 
0.9466 
0.9461 
0.9447 

0.94411 
0.9439 
0.9434 
0.9430 
0.9426 

o.arj2 

0.94)8 
0..9413 
0  9409 
0.9405 


O.OGOO 
O.960.'i 
0.96()U 
U.9596 
0.9592 


U.OM».' 

u.ur.oo 

U  USOJ 
0.95.S: 


U.9587  U.!)5,S3 

0.9583  1  0.9579 
0  y570  0.9574 

0  9574  I  U.9570 

0.9.S7U  '  U.9r)G5 


0.9.V»6 
O.O.WI 
0.9557 
U  9553 
U  954.S 

0  0^4 
11.9540 
0.9636 
0.9531 
0.9527 

0  9623 
0.951ft 
0.9514 
0.9610 
0.9605 

0  9501 
U  9497 
0.9492 
0.9488 
0.9484 

U.9480 
0.9476 
0.9171 
0.9467 
0.9162 

0  9458 
0.9454 
0  944!! 
0  9445 
0  9441 

0.9437 
0.9432 
0.9428 
0.9424 
0.9419 

0.9415 
0.9411 
0  9407 
0.0402 
0  9398 


0  'I.V.i 
O.'JW 
0  95:.2 
O.W.''HS 
U  9r»44 

0  9.™ 

0  '.):Ki5 

0  9531 
0.9526 
0. 952-2 

0.95IS 
0  9513 
0.9509 
0.96O4 
0.95OO 

0.9496 
0.9491 
0.9487 
0.9483 
0.9478 

0  0474 

0.0170 
0.94r..''i 
0.9461 
0.0157 

0.9452 
0.9148 
0.0444 
0.9130 
0.9435 

O.'M.'U) 
0.9426 
0.9422 
0.9417 


0.9600 
0.9596 
0.9592 
0.95S7 
0.95K3 

0.9578 
0.9574 
0.9670 
0.95C5 
0.9561 


9556 
9652 
0547 
9313 
9539 


0  9534 
0.9.530 
0.9525 
0.Q621 
0.9517 

0.9512 
0.9508 
0.9603 
0.9499 
0.9495 

0.9490 
0.94BO 
0.9481 
0.9477 
0.9473 

0  9468 
0.9464 

0.94.?) 
0.9455 
0.0450 

0.0446 
0.9442 
0.9437 
0.0433 
0  9428 

0.9424 
0.9420 
0.0415 
O.lMIl 


0.9413  I  D.9406 


9IO0 
9404 
9100 
9.1% 
9301 


0.9401  I  0.9394    0  9M^7 


0.9596 
0.9591 
0.9587 
0  0582 
0.9578  : 

0  0573 
0.95G9 
0.9564 
0  9560  ; 
0.9555  I 

0.95,51 
0.9546 
0.9542 
0.9537 
0.9533 

0  9529 
0.9524 
0.9520 
0  9515  : 
0.9511  I 

0.9506  ' 
0  9502  I 
0.9497 
0.9493 
0.9488 


0.9591 
0.9586 
0.9582 
0.9577 
0.9573 

0.9568 
0.9561 
0.9559 
0.9554 
0.9550 

0.0546  I 
0.0541  ; 
0.9536  , 
0.9532  I 
0.9527  i 

0.9523 
0.9518 
0.9514 
0.9509 
0.9505 

0.9500 
0.9496 
0.9491 
0.9487 
0.9482 


0.9484  1  0.9477 
0.9479  I  0.9473 
0.9475  0.9468 
0.9470  0.9464 
0.9466  0.9459 


0.0462 
0.9157 
0.9453 
0.9448 
0.9444 

0  9439 
0  9135 
0.9430 
0.9426 
0.9421 

0.9417 
0.9412 
0.9408 
0.9404 
0.9399 


I 


0.9402  '  0.9395 

0.9.108  I  0.9390 

0.9.193  .  0.1^386 

0  9389  0.9381 

0  9385  0.9377 


0.9455 
0.9460 
0.9446 
0.9441 
0.9437 

0.9432 
0.9428 
0.9423 
0.9419 
0.9414 

0.9410 
0.9405 
0.9401 
0.9390 
0.9392 

0.9387 
0.9383 
0.9378 
0.9373 
0.9369 


0.9&86 
0.9581 
0.9577 
0.9572 
0.956S 

0.9563  , 
0.9558 
0.9554 
0.9549  ; 
0.9546  I 

0.9540 

0.9535 
0.9531  i 
0.9.526  i 
0.9522  ! 

0.9517 
0.9512 
0.9508  : 
0.9503  i 
0.9499  ! 

0.9491  ! 
0.9490 
0.9485  ' 
0.9480  ! 
0.9476 


0.9581 
0.9576 
0.9572 
0.9567 
0,9562 

0.9558 
0.9553 
0.9549 
0.9544 
0.9539 

0.953.'; 
0.9530 
0.9525 
0.9521 
0.951G 

0.9511 
0.9507 
0.0502 
0.9497 
0.9493 

0.9488 
0.9484 
0.9479 
0.9474 
0.9470 


0.9471  I  0.9465 

  0.9460 

0.9456 
0.9451 
0.9446 


0.9467 
0.9462 
0.9457 
0.9453 

0.9448 
0.9444 
0.9439 
0.9435 
0.9430 

0.9425 
0.9421 
0.9416 
0.9412 
0.9407 

0.9403 
0.9398 
0.9393 
0.9389 
0.9384 

0.9380  i 
0.9375  I 
0.9370 
0.9366 
0.9361 


0.9442 
0.9437 
0  9432 
0.9428 
0.9423 

0.9419 
0.9414 
0.9409 
0.9405 
0.9400 

0.9395 
0.9391 
0.9386 
0.9381 
0.9377 

0.9372 
0.d368 
0.9363 
0.9358 
0.9354 


0.9380    0.9372    0.9364  i  0.9357  :  0.9349 
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Table  6 

Volume  Reduction  to  60^  F.  40-49''  API 


F. 


API  Gravity  at  60* 

F. 

43 

45 

49 

r  m 

Factor  for  Reducing  Volume  to  60*  r. 

• 

1.0^84 

1.0287 

1.0201 

1.0294 

1.0208 

1.03O2 

1.0306 

10310 

1.0314 

1.0319 

1 

1.0770 

1.02S2 

1.0286 

1.0280 

1.0293 

1.U297 

1.0301 

1  0305 

,1.0300 

1  0313 

2 

1.0274 

1.0278 

1.0281 

1.0284 

1.028S 

1.0292' 

1.0296  ;  1.0299 

r.0304 

i.oaoa 

3 

1.02G9 

1.0273 

1.0276 

1.0270 

1.02S3 

1.0287 

1.0290 

1.0294 

1.0209 

1.0303 

4 

1.0266 

1  07t>H 

1.0271 

1 .0274 

1 .0278 

1  0282 

1.0286 

1  0289 

1.0293 

5 

1.0360 

1.U2G3 

1.0206 

K0269 

1.0278 

1.0277 

1.0280 

1.0J84 

1.0288 

1  02^2 

4 

1.02&5 

1.021^ 

1.0201 

1.0266 

1.0268 

1.C272 

1.0276 

1.0^79 

1.0283 

1.0287 

7 

1.02fiO 

1.0264 

1.0267 

1.0260 

1.0263 

1.0267 

i.oro 

1.0.74 

1.0278 

1.0282 

8 

1.0246 

1.U249 

1.0252 

1.0266 

1.0268 

1.0262 

1.02C5 

1.0:60 

1.0272 

1.0276 

f 

1.0241 

1 .0244 

1 .0*^47 

1 .0260 

1 .0263 

1 .0267 

1.0260 

1.0203 

1.0267 

1  no7i 

19 

1.0236 

1.02.10 

1.0242 

1.0245 

1.0248 

1.0252 

1.0255  i  1  0253 

1.0202 

1.0-^66 

11 

1.0232 

l.a2.14 

1.0237 

1.0240 

1.0243 

1.0247 

1 .0250 

1  OJ53 

1.0267 

1  0260 

12 

1.0227 

1.0230 

1.0232 

1.0236 

1.0238 

1.0242 

1.0246 

I  OU48  1.0262 

l.<n265 

13 

1.0222 

1.0226 

1.0228 

1.0230 

1.0233 

I  0236 

1.0240 

1 .02AZ 

1 .02^6 

1  0250 

14 

1.0217 

1.02iW 

1 .0223 

1 .0226 

1 .0228 

1 .0231 

1 .0235 

1 .0238 

1 .0241 

1  IV^Afi 
■  U^i  4> 

15 

1.02U 

1  .(r^lG 

1.0218 

1.0221 

1.0223 

1.0226 

1 .0220 

1  a*i32 

1.02.16 

1  0230 

14 

1.0208 

i  1.021 1 

1.0213 

1.0216 

1.0218 

1.0221 

1 .0224 

1  0227 

1.0231 

1.0234 

17 

1.0903 

'  1.0206 

1.0208 

1.0211 

1.U214 

1  .U-J16 

1.0210 

1.0222 

1.0226 

1.0229 

18 

1.0108 

i.irJUl 

1.0203 

1.0206 

1.0200 

1.0211 

1.0214 

1 .0^!i7 

1 .0220 

1  0223 

If 

1 .0104 

1 .0106 

1.0100 

1 .0201 

1 .0204 

1  0206 

1.0200 

1.0212 

1  0216 

30 

1.0180 

1.0101 

1.0104 

1.0106 

1.0109 

1.0201 

1.0204 

1.0207 

1.0210 

1  0213 

21 

1.0184 

1.0187 

1.0180 

1.0101 

1.0104 

1  0106 

1.0190 

1.0201 

1.0204 

l.in207 

23 

1.0180 

1.0183 

1.0184 

1.0186 

1.0180 

1.0191 

1.0194 

1.0196 

1.0190 

1.02U2 

31 

1.0176 

1.0177 

1.0170 

1.0181 

1.0184 

1.0186 

1.0189 

1.0101 

1.0104 

1  0197 

34 

1.0170 

1.0172 

1.0174 

1.0176 

1 .0179 

1  0181 

1.0184 

1.0186 

1.0180 

35 

1.0166 

1.0167 

1.0160 

1.0173 

1.0174 

1.0176 

1.0178 

1.0181 

1.0184 

1  0L86 

34 

1.0l6t 

1.0163 

1.0168 

1.0167 

1.0160 

1.0171 

1.0J73 

1.0176 

1.0178 

1  0181 

37 

1.0160 

1.0168 

1.0160 

1.0163 

1.0164 

1.0166 

1.0168 

1.0171 

1.0173 

1.0176 

38 

1.016t 

1.0163 

1.0166 

1.0167 

1.0160 

1.0161 

1.0163 

1.0166 

1.0108 

1.0170 

39 

1 .0146 

1 .0148 

1 .0160 

1 .0162 

1  0164 

1 .UlOO 

1  0168 

1.0160 

1.0163 

1  ni  AK 
1 • UlOo 

3# 

1.0142 

1.0144 

1.0146 

1.0147 

1.0140 

1.0161 

1.0163 

1.0166 

1.0167 

1  0160 

31 

1.0137 

1.0130 

1.0140 

1.0142 

1.0144 

1.0146 

1  0U8 

1.0160 

1.0152 

10154 

33 

1.0132 

1.0134 

1.0136 

1.0137 

1.0130 

1.0141 

1.0143 

1.0146 

1.0147 

1  0140 

33 

1.0128 

1.0120 

1.0131 

1.0132 

1.0134 

1.0136 

1.0138 

1.0140 

1.0142 

1.0144 

34 

1.012A 

1.0124 

1.0126 

1.0127 

1.0120 

1.0131 

1  0183 

1.0134 

1.0136 

1.0138 

35 

1.0118 

1.0120 

1.0121 

1.0123 

1.0124 

1.0126 

1.0128 

1.0129 

1.0131 

1.0133 

36 

1.0113 

1.0116 

1.0116 

1.0118 

1  0110 

1.0121 

1.0122 

1  0124 

1.0126 

1.0128 

37 

l.OlOO 

i.ono 

1.0111 

1.0113 

1.0114 

1.0116 

1.0117 

1  Olio 

1.0121 

1  0122 

38 

1.0104 

1.0106 

1.0107 

1.0108 

I. 0100 

1.0111 

1.0112 

1.0114 

1.0116 

1  0117 

39 

1.0000 

l.OIUO 

1.0102 

1.0103 

1  0104 

1.0106 

1  0107 

i  0109 

1.0110 

1.0112 

48 

1.0004 

l.OOOG 

1.0097 

1.0008 

I.OOIK) 

1.0101 

1.0102 

1.0103 

1.0105 

1.0J06 

41 

1.0000 

1.0001 

1.00U2 

1.0003 

1.0004 

1  0006 

1  0007 

1.0003 

1.0100 

1  UIOI 

43 

1.0086 

1.0086 

1.0087 

1.00S8 

l.OOHO 

1.0001 

1.0092 

1  0003 

1.0094 

1  0096 

43 

1.0080 

3.0081 

1.00R2 

1.0083 

1  0084 

1.0086 

1.0087 

1.0088 

1.0080 

I  ooyi 

44 

1.0076 

1.0077 

1.0077 

1.0078 

1.0(179 

1.0081 

1.0062 

1.0083 

1.0064 

1  0086 

45 

1.0071 

1.0072 

1.0073 

1.0074 

1.0076 

1.0076 

1.0077 

1.0078 

1.007!) 

1.0080 

44 

1.0066 

1.0UC7 

1.0068 

1.0060 

1.0070 

1.0070 

1.0071 

1.0072 

1.0073 

1.0076 

47 

1.0061 

1.0062 

1.0063 

1.0064 

1.0066 

1.0066 

1.0066 

1.0067 

1.0068 

1.0060 

48 

1.0067 

1.0067 

1.0068 

1.0060 

1.0060 

1.0060 

1.0061 

1.0062 

1.0063 

1.0064 

49 

1.0062 

1.0063 

1.0063 

1.0064 

».0056 

1.0066 

1.0066 

1.0067 

1.0058 

1.0060 

58 

1.0047 

1.0048 

t 

1.0048 

1.0049 

l.OO.V) 

1.0060 

1.0061 

1  0062 

1.0062 

1.0063 
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Table  6 
Volume  Reduction  to  60^  F. 


AP:  Gr«?icy  ac  W  F. 


40 


41 


42 


43 


44 


45 


46 


47 


48 


49 


Factor  for  Reducing  Volume  Co  60*  F. 


50 

1.0047 

1.1)048 

1.0048 

'  1.0049 

,  1.0050 

51 

1.004J 

1. 0043 

i.0044 

I  0(H4 

:  1  tn)\r> 

53 

1.0038 

1.0038 

I  1.0039 

1.0039 

;  I  0()io 

53 

1  0033 

,  1  ()()33 

1  1.0034 

i.oai4 

;  i.oo:i5 

54 

1.0028 

1 .0029 

1  1.0020 

1.0029 

1  ()030 

55 

1.0024 

1  I  0024 

1  1.0024 

1.0025 

j  1.1)025 

56 

roolo 

1  1.0019 

1  1.0019 

1  0020 

'  l.()020 

57 

1  (1014 

LOOM 

:  LOOKS 

1.0015 

1.0015 

1.0000 

!    1  (X)IO 

1  1  UHO 

10010 

1  .()010 

59 

1.0005 

1  0005 

,  1  (X)05 

L0005 

i  ()006 

60 

1  0000 

J  oono 

1  1  0000 

1  I  UO) 

LOOOO 

01 

0  9995 

0  y.fos 

0.^95 

0.9*K)r. 

0.!)995 

62 

0.9«)01 

(1  'fj^X) 

;  0.0990 

O.yyoo 

0  !i</)0 

63 

0.998rt 

0  WH6 

1  0.9985 

0  9085 

0.9985 

64 

0  9081 

0  OO.Sl 

O.iWRl 

0.9980 

0.:)*)RO 

65 

0.0970 

n.we 

0.9970 

0.9975 

0  lK)7ri 

66 

0.9072 

0.9071 

0  •»071 

0.9071 

0  9970 

67 

0.9067 

0.9967 

0  9966 

0.9966 

0.9965 

68 

0  9002 

0.9962 

0.9961 

0.9061 

0.9960 

69 

0  9957 

0  9957 

o.oo.se 

0.9956 

0  0956 

70 

0  tK)53 

0.9952 

0  9052 

0  9061 

0.9950 

71 

0.9948 

0  0047 

0.9947 

0  9946 

0.9045 

72 

0.91)4:) 

0  <»9  t3 

0.9942 

0  9941 

0.9940 

73 

o.nu3u 

0.9038 

0.0037 

0  9936 

0^9035 

74 

0  0934 

0  9033 

0.9932 

0.9931 

0.9030 

75 

0.992y 

o.wr2S 

0.9927 

0  9926 

0 . 9025 

76 

0.9924 

0  9923 

0  9023 

0.9922 

0  9020 

77 

0  0020 

0.0019 

0.9018 

0.9917 

0.9916 

78 

n  9f>15 

0,0914 

0.9013 

0  9912 

0.90) 1 

79 

0.')*J10 

0  9900 

0.9908 

0.9007 

0  9906 

HO 

0.9006 

n.9904 

0.9903 

0  090^2 

0.9001 

Ml 

0.9901 

0.9900 

0.0808 

0.9897 

0.0806 

"2 

U  9896 

n.9805 

0.9803 

0  9892 

0.9891 

M.1 

0.0891 

0 

0.9889 

0.9887 

0.9886 

H4 

o.Qwrr 

0.9885 

0.9R.S4 

0.98H2 

0.9&S1 

85 

0  9R8V 

0.9880 

0,9879 

0.9877 

0.9876 

86 

0.9877 

O.^W76 

0.0874 

0.9873 

0.9871 

87 

0.9873 

0.9871 

0.P8G9 

0.98C8 

0.9866 

88 

0  9808 

0.9866 

0.0861 

0.W63 

0  9861 

89 

0.0803 

0^861 

0.9860 

0.9858 

0  0856 

90 

0.9858 

0.9857 

0.9855 

0.9853 

0  9851 

11 

0.98M 

0.0852 

0.9850 

0.9848 

0.9H46 

92 

0.0849 

0.9847 

0.0845 

0.0843 

0.9841 

93 

0.9844 

0.9842 

0.9840 

0  9838 

0.9S36 

94 

0.9830 

o.om 

0  98.15 

0.9833 

0  US31 

95 

0.9836 

0.08.30 

0.9828 

0.9826 

96 

0.9830 

0.'.>828 

0.9826 

0.9823 

0  9821 

97 

0.9S25 

0.9823 

0.9821 

0.9819 

0.9816 

98 

0.0831 

0.9818 

0.9816 

0.9814 

0.9811 

99 

0.9810 

0  9314 

0.9811 

O.OSO-J 

0.9806 

100 

0.9811 

0  0800 

0.9806 

0  9804 

0.9S01 

0.9924 
0.9919 
0.9914 
0  0909 
0  9904 

0  9890 
0  9894 
0.9889 
0.0884 
0.9S79 


9874 
9869 
9864 
9850 
9854 


0.9840 
0.9844 

0.9839 
0.9ai4 
0.9829 

0.9824 
0.9819 
0.9813 
0.9S08 
0.9.sn3 

0.9798 


1.0050 
1.00-15 
1  .OCMO 
1.0035 
1.0030 

1  0025 
1  0020 
L0015 
l.OOiO 
1.0005  1 

1  0000  i 
0.9995  1 
0.9990  ' 
0.0085  I 
0.9980 

0.9975  1 
0  9970  1 
0  9965  I 
0.9960  1 
0.9055 

0.9950 
0.9945  ! 
0.9940 
0.0035 
0.9929 


i.rioni 

J  oair. 

I.OOit 
1.0036 
1  0031 

1  0026 
1.0020 
1.0015 
1.0010 
1.0005 


1.0052 

i.oai: 

1.004J 

i.oai6 

1.0031 

1.0026 
L0021 
1.0016 
LOOlO 
1.00O5 


Loono  1.0000 

0  POOo  0.9995 

0.9'jW  I  0.9990 

0  998:)  1  0  .9984 

0  9080  i  0  99T9 


0074 
9969 
9904 
9959 
9954 


0.0049 
0.9944 
0  9930 
0.9934 
0.9929 

0  9923 
0.9918 
0.9913 
0.9908 
0.9903 

0.9898 
0.98W3 
0.98S8 
0  9883 
0.9.S77 

0  0872 
0.9807 
0.9862 

o.oas7 

0.9852 

0  9847 
0.9842 
0.9836 
0  .^831 
0.9326 

0.9821 
0.9816 
0.9811 
0.9S06 
0.9S01 

0.9796 


0.9974 
0.9060 
0.0964 
0.9060 
0.9963 

0.9048 
0.9943 
0.9938 
0.9933 
0  992S 


0.9022 
0  9917 
0.9912 
0.99O7 
0  9002 


0.0896 
0.9891 
0.9886 
0.9881 
0.9876 


9871 
9865 
0860 
9855 
9850 

9345 
9S30 
9834 
9820 
9824 


0.9819 
0.9814 
0.0808 
0.9803 
0.9798 

0.0793 


LiMl53 
1.0048 
1.0013 
1.0037 
L0032 


'  0052 
i.<)047 
1.0042 
1.0037 
1.0031 

I  0(»2G 
1.0021 
1.0016 
1.0011 
1.0005 

10000 
0.9995 
0.9089 
0.0084 
0  9979 

0.9074 
0.0968 
0  9963 
0.9958 
0.9063 


0.9947  ,  0.9947 
0.9942  i  0.9941 
0  9937  I  0  .9936 
0.9932  I  0.9931 
0.9020  0.9925 


0.9921 
0.9910 
0  9911 

0.9905 
0.9900 

0.9895 
0.9800 
0.0884 
0.9870 
0.9874 

0.0869 
0.9863 
0.9858 
0.9853 
0.9848 

0.9842 
0  9837 
0  9832 
0.9826 
0.9821 


0.9816 
0.0811 
0.0805 
0.0300 
0.9705 


0.9700 
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Table  6 

Volume  Reduction  to  60°  F.  40-49^  API 


100-150-  F 


Observed 

API  Grtfity  at  W  F. 

T«m  per  - 

40 

41 

«  1 

«  1 

44 

45 

46 

48 

49 

ftCurv. 

•F. 

Fftctor  for  Reducinfi  Volume  to  60*  F. 

lot 

0 . 98 1 1  ! 

0,9809  1 

0.9806  : 

0.9804 

0.9801 

0.9708 

0.0796 

0  0703 

0.9790  i 

0  9786 

101 

0.9800 

C.9604 

0.9801  1 

0.9799  1 

0.9796 

0.9703 

0.9790  ■ 

0.0788 

0.0784  ' 

0  9781 

102 

0  9802  1 

0.9799 

0.9797  !  0.9794 

0  9791 

0  07&8  ■ 

0.9785  . 

0  9782  t 

0.0779  ; 

0.9776 

Its 

0.9797  1 

0.9704 

0.9792  ; 

0.9789  , 

0  07S6 

0.9783 

0.9780 

0.0777  ! 

0  9771  i 

0  9770 

IVl 

0.9792  1 

0.9790 

0.9787 

0.9784  1 

0.9781 

0.0778 

0.9775  j 

0.9772  j 

0.9769 

0.9766 

Its 

0.9788 

0  9785 

n  Q7flO 

n  Q77Q 
U .V4  is 

0.  'J776 

0.9773 

0.9770  i 

0.07G7  1 

0.0763  1 

0  9760 

Itt 

0.9783 

0  9730 

0.9777 

0.9774  1 

0  0771 

0.9768 

0.0766  j 

0.9762  1 

0".9758 

0.0764 

lt7 

0  9778 

0.9773 

0  9772 

0.9770 

0  9766 

0  9763 

0  9760  • 

0  0750  \ 

0  9763  1 

0.0749 

Its 

0.9773 

0^9770 

0.9768 

0.9765 

0  0761 

0.9758 

0  9755  ! 

0.0751  1 

0  0747 

0  9744 

0.9700 

0.9766 

0.9763 

0.9760 

0  0756 

0  9753 

! 

0  9749  i 

0.0746  ! 

0  0742 

0.9738 

no 

0.9704 

0.9701 

n  07^ 

U.  1/4  OO 

0  9751 

0  9748 

t 

0.9744  1 

0.0741  1 

0  9737 

0.9733 

tn 

0.9759 

0.9750 

0  9753 

0.9760 

0.9746 

0  0743 

0  9730 

0.9736  1 

0.9732 

0.9728 

112 

0.9765 

0.9751 

0.0748 

0.9745 

0.9741 

')  9738 

0  0734  1 

0  0731  1 

0.9726 

0.9722 

!!3 

0l07fiO 

0^9747 

0.9743 

0.9740 

0.0736 

9733 

0  9729  ■ 

0  9725  1 

0  9721 

0.9717 

0.9745 

0.9742 

0.9738 

0.9735 

0  0731 

:  J728 

0.9724  1 

j 

0  97 JO  I 

0  9716 

0.0712 

115 

0.9740 

0. 9737 

U. »/ j4 

0.97'J5 

0.9723 

0.0719  1 

0  0715 

0.9711 

0.9706 

U6 

U>  iX} 

0  9732 

0.9729 

0.9725 

0.9721 

0.9718 

0.0714 

0  9710 

0.9705 

0.9701 

117 

0.9731 

0  9727 

0.9724 

0.9720 

0  9717 

0.9713 

0.0709 

0  9705 

0  0700 

0.9695 

118 

o!972« 

0^9723 

0.9719 

0.0716 

0  9712 

019707 

0.9703 

0.9690 

0.9695 

0.9690 

0.9722 

0.9718 

0.9714 

0.0711 

0.9707 

0.9702 

0.9698 

0.9694 

0.9689 

0.9685 

120 

n  Q717 

n  Q71 1 

0.9709 

V.viini 

0  9702 

0.0697 

0.0693 

0.0689 

0.9684 

0.9676 

131 

u.y7i« 

U.VJiXS 

0.9705 

0.0701 

0  9697 

0.0692 

0*9688 

0.9684 

0 '.  9679 

0.9674 

122 

n  0707 

0.9700 

0.0006 

0  9692 

0.9687 

0  0683 

0.0679 

o!9674 

ol9669 

123 

0.9703 

0.9009 

0.9605 

o.ooei 

0^0687 

0.9682 

0!067d 

o!9673 

0!0668 

0.9663 

124 

0.9008 

0.9004 

0  9600 

0.0686 

0.0682 

0.0677 

0.0673 

0.9668 

0.0663 

0.9658 

125 

U. vOoV 

0.9685 

0  9677 

0  9672 

0.9668 

0.9663 

0.9658 

0  9653 

126 

U.VOoV 

U.  lniB4 

0.0680 

0.9676 

0  9672 

0.0667 

0.9662 

0.9658 

0.0652 

0.9647 

177 

U.  WKH 

n  ft*  OA 

0.9675 

0.0071 

0  9667 

o!o662 

0^9657 

0  9653 

0.9647 

0.9642 

128 

0.9070 

0.9076 

0.9071 

0.0666 

0^9662 

o!9667 

o!9662 

09647 

0^9642 

0.9637 

12^ 

0.9074 

0.9070 

0.0060 

0.0662 

0.9657 

0.9652 

0.0647 

0.9642 

0.9637 

0.9631 

lit 

U.  Wf  w 

0.9665 

0.9661 

0.9657 

0  9652 

0  0647 

0  9642 

0  0637 

O.Ofll 

0  9626 

131 

0  9005 

o!900! 

0.0656 

0.0652 

0  9647 

0.9642 

0.0637 

0.9632 

0.962fl 

0  0620 

132 

0.9000 

0.905A 

0.0651 

0  0647 

0  9642 

0.0637 

0.9632 

0  0G27 

0.9621 

0  9G15 

1S3 

0.9050 

0.9651 

0.0646 

0.0642 

0.9637 

0.9632 

0.0627 

0  0621 

0  9616 

0  9610 

IM 

0.9051 

0.9640 

0.9642 

0.0637 

0.9632 

0.9627 

0.0621 

0.0616 

0  9610 

0  9604 

135 

0.'J64e 

0  9641 

0.0637 

0  0632 

0  9G27 

0.0622 

0.9616 

0  0611 

0  9605 

0  0599 

136 

0.9041 

0.9637 

0  0632 

0.9627 

0  0622 

0  <>6I7 

0.9611 

0  (Hj06 

0  9600 

0.9594 

137 

0.9037 

0.9632 

0.0627 

0  0622 

0  0t>l7 

0  9611 

0  9006 

0  9601 

0.95(^4 

0.9588 

138 

0.0032 

0.9027 

0.9622 

0  9617 

0  0612 

0  '.iCiM 

0  9601 

0  0505 

0  9589 

0.9583 

13% 

0.9027 

0  0622 

0  9617 

0  061*2 

0  0607 

U  0601 

0  9506 

0  0590 

0  0584 

0.0578 

140 

0.9023 

0.9618 

0  9612 

0  9608 

0  06(}2 

0  0596 

0.0391 

0  0585 

0  0570 

0  9572 

141 

0.9018 

0  9613 

0  9608 

0.9603 

0  or.o7 

0.9501 

0.0586 

0  U580 

0.9573 

0.9567 

142 

0.9013 

0.96'W 

0  0603 

0  9598 

0  or.02 

0.9586 

0  0580 

0  0575 

0.9568 

0.9561 

143 

0.900B 

0.96a') 

0  0508 

0  0503 

0.05.S7 

0  0581 

0  0575 

0  05C0 

0  0563 

0  9556 

144 

0  9604 

0  9508 

0.9:)03 

0.9588 

O.0582 

0  9576 

0.0570 

0  05G4 

1  0  0567 

0  9551 

14^ 

0  9590 

0.9594 

0.9588 

0  958:i 

0  9577 

0.0571 

0.0565 

0  0550 

0.9552 

0  9545 

146 

0.9.MM 

0.9589 

0.95M3 

0  0578 

0  0572 

0.0566 

O.056O 

0  05S4 

0  0347 

0.9540 

147 

0 

0  M.W  I 

0  '):)7i) 

0  0573 

0  'i.V)7 

o.osni 

i).0.V,5 

0  '••'■.40 

0  'tMl 

0  05:15 

la 

0  f.585 

O.'.)j70 

1)  '.)574 

0  !KW 

1  0  '».V»2 

0.055G 

0  ■«550 

0  '>5;i6 

0,052*^ 

149 

0.'j530 

0.U575 

O.IJ.W 

0.056:i 

:  II  '>5j7 

n  or/)i 

0  M.'ill 

1  O.OjU 

0  0524 

ISO 

0.9575 

!  0  9570 

0.9564 

'  0  os.v^ 

■  0  Ori.52 

0.'JS46 

0  'j:;39 

0  '.)533 

0.9526 

'  0  9518 
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50-59^  API 
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Tabic  6 
Volume  Reduction  to  60*  F. 


API  Gravity  at  60*  F. 


50 

51 

52 

53 

54 

55 

56 

1  " 

58 

1  « 

Factor  for  Reducing  Volume  to  0*  F. 

1.0323 
1.0318 
1.0313 
1.0307 
1.0302 

1.0328 
1.0322 
1.0317 
1.0311 
1.0306 

1.0332 
1.0327 
1.0321 
1.0310 
1.0310 

1.0337 
1.0332 
1.0326 
1.0320 
1.0315 

1.0342 
1.0337 
1.0331 
1  0325 
1.0320 

1.0347 
1.0342 
1.0336 
1.0330 
1.0324 

1.0352 
1.0347 
1.0341 
1.0335 
1.032y 

1.0358 
1.0352 
1.0340 
1.0340 
1 .0334 

!  1.0362 
j  1.0356 
1.0350 
1.0344 
1  0338 

1.0366 
1.0360 
1.0354 
1.0347 
1  0341 

1.02M 
1.0201 
1.028A 
1.0280 
1.0276 

1.0300 
1.0295 
1.0290 
1.0284 
1.0279 

1.0305 
1.0299 
1.0294 
1.0288 
1.0283 

1.0309 
1.0304 
1.0298 
1.0292 
1.0287 

1.0314 
1.0308 
1.0302 
1  0297 
1.U291 

1  0319 
1.0313 
1.0307 
1.0301 
1.0295 

1.0323 
1.0317 
1.0312 
1.0306 
1.0300 

1.0328 
1.0322 
1.0310 
1.0310 
1 .0304 

1.0332 
1.0326 
1.0320 
1.0114 
1  rnna 

1  .  IMUO 

1.0335 
1.0320 
1.0323 
1.0317 
1 .031 1 

1.0270 
1.0264 
1.0259 
1.0253 
1.0248 

i.ors 

1  0208 
1  0202 
1.0257 
1.0251 

1.0277 
1.0272 
1.0260 
1.0260 
1.0255 

1.0281 
1.0276 
1.0270 
1.02G4 
1  0259 

1.0286 
1.0280 
1.0274 
1.0208 
1.0263 

1.0290 
1.0284 
1.0278 
1.0272 
1.0267 

1.0294 
1.0288 
1.0282 
1.0270 
1.0271 

1.0298 
1.0292 
1.0280 
1.0280 
1.0276 

1.0302 
1.0296 
1.0290 
1.0284 
1 .0278 

1.0305 
1.0299 
1.0293 
1.0287 
1 .0281 

1.0243 
1.0237 
1.0232 
1.0224 
1.0221 

1.0240 
1.0241 
1.0235 
1.0230 
1.0224 

1.0249 
1.0344 

1.0238 
1.0233 
1.0227 

1.0263 
1.0247 
1.0242 
1.0230 
1.0231 

1.0257 
1.0261 
1.0246 
1.0240 
1 .0234 

1.0261 
1.0256 
1.0249 
1.0244 

1.0238 

1.0265 
1.0250 
1.0253 
1.0247 
1.0241 

1.0269 
1.0263 
1.0257 
1.0261 
1 .0246 

1.0272 
1.0266 
1.0260 
1.0253 

1  (YIAJ 
1  .VT^/ 

1.0276 
1.0269 
1.0262 
1.0256 

1.0210 
1.0210 
1.0206 
1.0200 
1  0194 

1.0219 
1.0213 
1.0208 
1.0202 
1.0197 

1.0222 
1.0210 
1.0211 
1.0205 
1.0200 

1.0226 
1.0219 
1.0214 
1.0208 
1.0203 

1.0228 
1.0223 
1.0217 
1.0211 
1.0206 

1.0232 
1.0226 
1.0220 
1.0216 
1.0209 

1.0236 
1.0230 
1.0224 
1.0218 
1.0212 

1.0230 
1.0233 
1.0227 
1.0221 
1.0216 

1.0241 
1.0235 
1.0229 
1.0223 
1 .0217 

1.0244 
1.0238 
1.0232 
1.0226 

1.0189 
1.0183 
•0178 
1.0173 
1.0107 

1.0191 
1  0180 
1.0181 
1.0176 
1.0170 

1.0194 
1.0189 
1.0183 
1.0177 
1.0172 

1.0197 
1.0191 
1.0180 
1.0180 
1.0175 

1.0200 
1.0194 
1.0189 
1.0183 
1.0177 

1.0203 
1.0197 
1.0191 
1.0186 

i.oiao 

1.0200 
1.0200 
1.0194 
1.0188 
1.0183 

1.0209 
1.0303 
1.0107 
1.0101 
1.0186 

1.0211 
1.0206 
1.0199 
1.0193 
1 .0187 

1.0214 
1.0206 
1.0202 
1.0196 
1 .0189 

1.0102 

I . Uj07 
1.0161 
1  0144 
1.0140 

1  0104 

1 .0160 
1.0163 
1.0148 
1.0142 

1.0100 
l.OlOl 
1.0155 
1.0160 
1.0144 

1  0109 
1  0163 
1.0158 
1.0152 
1.0140 

1.0171 
1.U106 
1.0160 
1.0154 
1.0149 

1.0174 
1.0108 
1.0163 
1.0167 
1.0161 

1.0177 
1.0171 
1.0105 
1.0160 
1.0153 

1.0179 
1.0173 
1.0107 
1.0101 
1.0155 

1.0181 
1.0175 
1.0160 
1.0163 
1.0167 

1.0183 
1.0177 
1.0171 
1.0165 
1.0159 

1.0135 
1.0130 
1.0124 
1.0110 
1.0113 

1  0137 
1.0131 
1  0120 
1.0120 
1  0116 

1.0139 
1.0133 
1.0128 
1.0122 
1.0117 

1.0141 
1  0135 
1.0130 
1.0124 
1.0118 

1.0143 
1.0137 
1.0132 
1.0126 
1.0120 

1.0145 
1.0139 
1.0134 
1  0128 
1.0122 

1.0147 
1.0141 
1.0130 
1.0130 
1.0124 

1.0140 
1.0144 
1.G138 
1.0132 
1.0126 

1.0151 
1.0145 
1.0130 
1.0133 
1.0127 

1.0153 
1.0147 
1.0141 
1.0135 
1.0128 

L0106 
1.0103 
1.0097 
1  0092 
1.0060 

1.0J09 
1.0104 
1.0009 
1.0O03 
1  0088 

1.0111 
1.0105 
1.0100 
1.0094 
1.0069 

1.0113 
1.0107 
1  0101 
1.0006 
1.0000 

1.0114 
1.0109 
I  0103 
1.0097 
1.0092 

1.0110 
1.0110 
1.0105 
1.0009 
1.0093 

1.0118 
1.0112 
l.OlOO 
1.0100 
1.0094 

1.0120 
1.0114 
1.0106 
1.0102 
1.0096 

1.0121 
1.0115 
1.0109 

i.oiai 

1.0097 

1.0122 
1.0110 

i.ono 

1.0104 
1.0098 

I  0061 
1  0070 
1.0070 
1  0OC5 
1.0050 

1.0082 
1.0077 
I  0071 

1  nooo 

I  0060  ; 

1.0083 
1.0078 
1.0072 
1.0007 
1  0001 

1  0085 
1.0079 
1.0073 
1.0O68 
1.00G2 

1  uas6 

1.0080 
l.()074 
1  0060 
1.0063 

1  0OH7 
1.0061 
1.0070 
1.0070 
1.0064 

1.0088 
1.0083 
1.0077 
1.0071 
1.0065 

1.0090 
1.0064 
1.0078 
1.0072 
1.0066 

1.0091 
1.0065 
1.0079 
1.0073 
1.0067 

1.0092 
1.0066 
1.0060 
1.0073 
1.0007 

1  <x^r^ 

1  0055  ' 

1.0050 

1.0066 

1  0057 

1.0058 

1.0059 

1.0060 

1.0061 

1.0061 
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Table  6 
Volume  Reduction  to  60**  F. 


50-59°  API 

50-100*  F. 


ObMrved 

ftturc, 

•F. 


API  Grafity  at  60*  F. 


50 

51 

1  « 

53 

54 

55 

56 

57 

58 

5, 

Factor  for  Reducing  Volume  to  60*  F. 


50 

I 

1 .  oo.w 

1 .0056 

i  I .0050 

1  (Wh 

51 

i  (VM!) 

I  .(XMO 

1  0050 

'  l.Oll.'il 

'  I  0062 

52 

I  OiM.l 

1  (M)4  1 

i  1  .(XM-I 

53 

1  mvi 

I  1.OO30 

L0030 

1  :  (MMO 

54 

1 .  au'j 

I  0033 

1  1.0031 

1 

!  l  oan 

55 

;  1  (X>'J7 

1 

1.0028 

i  1  (XTJS 

I .  OOL.") 

54 

I  .  (KJrj 

1  ! .0022 

1 .0023 

57 

1  (K)I0 

1 .00 If) 

I  1  (N)I7 

1 .0017 

1  (X)17 

58 

i.mii 

1  OOll 

1.0011 

I  .(X)ll 

1  IXOl 

59 

1  .(MX)5 

1  (XX1.'> 

1.0000 

l.OOOG 

1  (>XMi 

60 

I  ntXM) 

I  0(100 

1  I  oonn 

1  .(ON) 

1  0(XK) 

61 

0  <»0^)5 

1  U.9U94 

0.9^)4 

0  001 M 

63 

0  ^Kwn 

0  U^WO 

1  0  99JW 

0  '.I'JH9 

0  01  MO 

63 

0  WM 

0  O^IW 

0.yOK3 

o'90H3 

0  '.rM 

64 

0.?)^»7K 

!  0.907H 

0  9078 

o.oon 

i)  9077 

65 

0  0073 

0  01)73 

0  f)072 

0  01)72 

0  01)71 

66 

Q.\r.HiH 

0 .  •KMi7 

0  *M^7 

0.006C 

0  ')0()0 

67 

0  U062 

0  <J^K3I 

0.0*  )N) 

0  O'tTiO 

68 

0.9957 

O.W.Vi 

0  !«»56 

o'oi)55 

0  Il-JM 

0.TO51 

0.9051 

O.M45() 

0.0940 

0.004>1 

70 

0  0946 

0.9045 

0  9!M4 

0.0044 

0.9043 

71 

O.QfHl 

0.0?MO 

o!9b39 

0^9038 

0.9037 

72 

0.9935 

0  0034 

0  9!)33 

0  !i*'32 

0  9031 

73 

0.9030 

o.oirjo 

0  9028 

o!oi)27 

0^9925 

74 

0.0924 

0  9!r^3 

0  9922 

0.9921 

0.9920 

75 

0.9019 

u.nois 

0.0017 

0  9015 

0  9014 

76 

0  '.K)13 

0  U012 

0  9011 

0  0010 

0  'fiOf^ 

77 

0  •)9(W 

0  IKKff 

0  0<XV5 

0.01)01 

0.  oo(r2 

7S 

0.!)0(I3 

0  OtJOl 

0  9000 

0  0S08 

0  0807 

79 

0  n8*J7 

O.Oittlfi 

0  UH04 

0  U8U.1 

0  O.SOl 

80 

() .  DHO'J 

0.!W1>0 

0  OSKO 

O.0KS7 

0  0.SM5 

Kl 

0  OHW 

O.iWi 

0.9S83 

0.0.S.S1 

0  OHM) 

K2 

o.fissi 

0  as7o 

0  1W7H 

0  1IM76 

0  OS74 

83 

0.I>.S76 

0  nH7i 

n.n.H72 

0.0K7O 

0.0HA8 

84 

0  f)87() 

<).!»UIS 

0  9H60 

0  !)SM 

0.0802 

85 

0.!)K('i5 

0  ON4>3 

0.!W6I 

0  OSTiO 

o.ns:i7 

86 

O/.^S-W 

0  IIH57 

0  0.S56 

0  !>.K.V» 

0  OK/il 

87 

0  OK.V; 

0  OSTiJ 

OOStt) 

0.9817 

0  !tsi5 

88 

0  'iMS 

0  iW^G 

O.0K14 

0  O.'M  J 

0.')S:!0 

89 

0.9.S-I3 

u  '.tsti 

O.'lKTy 

0.U830 

0  OKU 

90 

o.«jsa8 

o.9Jcr, 

0.0833 

0.0830 

0  1W2S 

91 

0.9K32 

o.;)fc« 

o.y«27 

0.11825 

0.!WL»2 

9i 

0.9S-/7 

0 

n.!W22 

0.9819 

0.0816 

93 

n.!H:^i 

0.'.»N|M 

0  0K16 

0.981.1 

0  0X10 

94 

0.9S16 

o.asi:i 

0.0811 

O.OMM 

0.9805 

95 

(}.'.)810 

0.9805 

0.0802 

0  9709 

O.'JNOS 

o.owrj 

0.?>799 

0.0790 

0  07al 

97 

0.9707 

0.0704 

0.0791 

0.1)7S7 

*m 

0  n71H 

0  0701 

0.0788 

o.o7h:> 

0.0782 

0.1)789  I 

0.'J78f» 

0.0783 

0.0770 

0.0770 

100 

0  H7M3 

n.o7.<;o  : 

0.0777  : 

0.9771 

0  9770 

1 .0058 
1 .  OO^Vi 
1  0017 
1  (MMl 

i.oai5 

l.OOJO 
1.0023 

1  tjoi; 

I  .(X)I2 
1.0006 

1  0000 
0  9004 

0 

0  0083 
0.«J077 

0  9071 
0.9065 
0  0959 
0.9053 
0.9'J48 

0.9942 
0.9936 
0.0930 
0.9924 
0.9918 

0  9913 
0.S907 
0  'JOOl 
0  0K95 
0.9880 

0.9883 
0.9878 
0  0872 
0.9866 
0  9860 

0.0854 
0.9848 
0.0843 
0  !>K17 
0.08;il 

0.0825 
0.9819 
0.0SI3 
0  9808 
0.0802 

0.0796 
0.0700 
0.9784 
0.0778 
0.0772 

0.0767 


I  0059 

1  0061 

1.0061 

1  0053 

:  1.0054 

1  0O54 

1.0055 

1.0017 

i  I  0048 

i  1  0(M8 

■  1.0049 

1  004 1 

I  0042 

1  1  0042 

1.0043 

1  K0035 

1.003G 

'  I  0038 

1.0037 

i  1  a)3o 

!  1  mo  t  i  0030  !  1.0031 

1  \  .0LY2A 

1  1  mrJ4 

1  002) 

1  1.0025 

1.0018 

I  0018 

;  I  0018 

1.0018 

I  0012 

1,0012 

1  I  0012 

;  1.0012 

roooo 

1.0006 

i  1  OOOG 

[  1,0006 

1 .0000 

1.0000 

j  1.0000 

)  0000 

0 .  OIK) » 

0  0094 

0  01>.I4 

1  0  009* 

0  0088 

0  9088 

0  9088 

0  9988 

0  9082 

0  9082 

O.0O.S2 

1  0  9082 

0^0076 

J).  9076 

0  9976  ,  0  9975 

0.9070 

0.0070 

0.90:0 

0.0969 

0.0065 

0  0004 

0.91K34 

0.9963 

0.'J050 

0  0058 

0,0058 

0.9957 

0. 0953 

0  9952 

0.9951 

0.9951 

0^9947 

0.9946 

0  9945 

0.9945 

0.9041 

0,9040 

0.9939 

0.9930 

0.9935 

0.0934 

0.9933 

0  9932 

0.9929 

0.0928 

0  9927 

0.9926 

0.9923 

0  0922 

0  9921 

0.9920 

0.9017 

0.9916 

0.9015 

0.9914 

0.9011 

0.9910 

0.9909 

0.9903 

0.9905 

0.9904 

0.9903 

0.9002 

0.9800 

0.9898 

0  9897 

0.9896 

0.9894 

0.9892 

0.9891 

0.9889 

0.9888 

0.9886 

0  9885 

0.9883 

0.0882 

0.9880 

0.9879 

0.9877 

0.9S7G 

0  0874 

0  9873 

0  9871 

0.9870 

0.08GS 

0.98CC 

0.0K65 

0.9S64 

0.0862 

O.yftfiO 

0  0859 

Q.9MH 

0  U856 

0.9854 

0.9853 

0.0852 

0.9.*i50 

0.n84.S 

0.9846 

0.9HIG 

0  OMIl 

0.08)2 

0.0840 

O.OKtO 

0  0838 

0  'jh:i6 

0  U834 

0.9834 

0.0832 

0  OH.TO 

0.9828 

0.9828 

0.9826 

0.9824 

0.9822 

0.9822 

0.0820 

0  0818 

0  9816 

0.0817 

0.9814 

0  9812 

0  9809 

0.9811 

0  9S08 

0  0SO6 

0.9.^3 

0.9805 

0.9802 

0.9700 

0.9797 

0.0799 

0.07'J6 

0.9793 

0.9791 

0.0793 
0.0787 
0.0781 
0.0775 
0.0760 


9700 
07.^ 
9778 
0772 


0.9766 


0.0787 
0.0781 
0  9775 
0  0709 
0.9763 


0.9785 
0.0779 
0.0772 
0.0766 
0.9760 


O.07C3    0.0759    0  07r)7  '  0.9754 
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Table  6 

50-59^  API  Volume  Reduction  to  60*  F. 


ObMrred 
Temper* 

•F. 

API  Graflty  at  60* 

F. 

50 

53 

54 

55 

56 

1  " 

58 

59 

Factor  for  Reducing  Volume  co  60*  P. 

10« 

0  97S3 

0.0780 

n  0777 

0.0774 

0.0770 

U . W707 

U. v7O0 

n  07^- 

U  97d/ 

1  0.0<  54 

101 

0.977.S 

0  0775 

0.976.S 

0.0764 

n  Q^Ai 
U 

n  07  R7 

U  9/.#l 

1    n  <\'7Afi 

\   U  'ir^O 

103 

0.977'^  1  0.9769 

U .  9 / DO 

0.0762 

0.0750 

n  07KR 

U.  tfZOO 

n  i7 

n  Q74 

I  0.0741 

103 

0.9767 

0.0704 

0.9760 

0.0757 

0.0753 

0.9740 

0.0745 

0.9741 

0  0738 

:  0.0735 

IM 

0.9702 

0.9758 

0.9755 

0.0751 

0.0747 

0.9743 

0.0730 

0.9735 

0  0732 

0.0729 

105 

U.V/OC 

U.  u/ 

0.0745  1  0.0741 

0.9<37 

0 . 9720 

0. Of  26 

0.0i23 

10^ 

0.9751 

0.0747 

0.0740 

0.0736 

n  07^1 
U. V7ol 

U.  V7^7 

U.  V/m«} 

0  0720 

n       1  7 

V/.ti  17 

107 

0.9746 

0.0742 

U.  V/ «k) 

0.9734 

0.'J730 

n  070 1 
U.  v7^1 

n  Q7!  7 

U. 97 1 7 

0. 071 4 

0. 971 1 

108 

0.0740 

0.9736 

0.0732 

0.0728 

0.0724 

0.9720 

0.0715 

0.0711 

0.9708 

0.07O1 

Jiff 

0.0734 

0.9731 

0.97J7 

0.0723 

0.0718 

0.9714 

0.0710 

0.0705 

0.0702 

0.0698 

no 

0.0720 

0 . 07Z'> 

n  Q70I 
U. 91 ^1 

0.0717 

0.0713 

n  Q7nfi 

U.  V7Uo 

U.H71H 

n  Oitrka 
U. 

It  "JOlTO 

U.  7f}9^ 

111 

0.9724 

0.9720 

n  07I  ti 

0.0711 

0.0707 

U.ViOZ 

U.  tO'Jo 

U.  90:lo 

U. VOVU 

0  0686 

113 

0.9718 

0.0714 

U.  tf/ lU 

0.0706 

0.0701 

0.9696 

0. 9692 

0. 0687 

n  futai 
(1  'Jtvio 

0.9680 

113 

0.9713 

0.0709 

0.9701 

0.0700 

0.9605 

0.9600 

0.0686 

0.0681 

0  9677 

0.9673 

114 

0.0707 

0.0703 

0.9699 

O.0GO4 

0.0680 

0.9685 

0.0680 

0.0675 

0  9671 

0.0667 

115 

0.0702 

n  njtAo 
\J,\Knin 

U. JvvO 

0.0680' 

0.0084 

U.0070 

U.y074 

U.  InXW 

0. 9665 

0.0661 

116 

0.0606 

0.9692 

v.vCaa 

0.0683 

0.0678 

0.9673 

U.tfOOo 

O.0G63 

0. 90o9 

0.9655 

117 

0.9691 

0.9687 

0.06H2 

0.0677 

0.9672 

0.9667 

0.0662 

0.0657 

0. 0653 

0.9640 

]I8 

0.9686 

0  9681 

0.9676 

0.0671 

0.0666 

0  9661 

0.9656 

0.0C51 

0.0647 

0.9642 

1 

1 17 

0.0680 

0.9676 

0.9671 

0.0666 

0.*)66l 

0.9655 

0.0650 

0.0645 

0  0&4I 

0.0636 

130 

U. VOID 

0.9670 

U. VoOo 

0.0G6O 

0  0655 

0.9649 

0.9644 

0. 9639 

0. 9634 

0.0630 

131 

0.0660 

0.9604 

U.VOOU 

0.0654 

0.0049 

0. 9643 

0.9638 

0. 0633 

0.9628 

0.0624 

133 

0.0664 

0.9659 

0.0640 

0.9643 

0.9638 

0. 9632 

0.0626 

0  0622 

0. 0618 

133 

0.0658 

0.0653 

0.0648 

0.0643 

0.0637 

0.9632 

0.9626 

0.0620 

0.0616 

0.0611 

0.0653 

0.9648 

0.9643 

0.0G37 

0.9632 

0.9626 

0.0620 

0.0614 

0  0610 

0.0605 

125 

0.0647 

0.0642 

n  QJI47 

0.0632 

0.0626 

0.9620 

0.9614 

0.9608 

0.9604 

0.9599 

126 

0.9642 

0.9637 

n  OHIO 

0.0626 

0.1>620 

0.0614 

0.9606 

0.9602 

0. 9608 

0.9593 

127 

0.0637 

0.9631 

0.9626 

0.9620 

0.0614 

0.9608 

0.9602 

0.0506 

0.9502 

0.9587 

128 

0.0631 

0.0626 

0.0620 

0.0615 

0.0608 

0.06O2 

0.9596 

0.0590 

0.9586 

0.9580 

t 

lir 

O.062G 

0.9620 

0.9616 

0.0600 

0.0603 

0.9506 

0.9500 

0.9584 

0.9579 

0.9574 

130 

0.0620 

0.9615 

n  Oium 
u.  iTOiri 

0.0603 

0.0597 

0.9501 

0.9584 

0. 9578 

0. 9573 

0.0568 

131 

0.0615 

0.9C00 

0.96(>l 

0.0507 

0.0501 

0.9585 

0.0578 

0.9672 

0.0567 

0.9562 

132 

C.D600 

0.0604 

0.95<J8 

0.0502 

0.0585 

0.0570 

0.957? 

G.9566 

0.9561 

0.9556 

133 

0.0604 

0.9598 

0.9502 

0.0580 

0.0573 

0.9'j66 

0.9560 

0.0555 

0.9549 

0.9598 

0.9503 

0  9587 

0.U58O 

0.0574 

0  9567 

OSM 

0.9554 

0.9.M0 

0.0543 

135 

0.0503 

0.95H7 

0.05H1 

0.0575 

0.0568 

0.0561 

0.95.'>4 

0.0548 

0  0542 

0.0537 

136 

0.0688 

0.0682 

0.9570 

0.0560 

0.1)562 

0.0555 

0.054K 

0  0542 

0  9536 

0.0531 

137 

0.9582 

0.0570 

0.9570 

0.0563 

0.0556 

0.9540 

0.9542 

0.0535 

0  0530 

0.0524 

138 

0.0577 

0.C571 

0.95&1 

0  9558 

0.0551 

0.0543 

0.0537 

0.0529 

0  0524 

0.0518 

139 

0.0671 

0,0565 

0.9550 

0.0552 

0.0545 

0.0538 

0.0531 

0.0523 

0  051S 

0.0512 

140 

0.0566 

0.0550 

0.0553 

0.0546 

0.0530 

0.0532 

0  0525 

0.0517 

0.a')12 

0.0506 

141 

0.9560 

0.0554 

0.054H 

O.0.V4O 

0.05:i3 

0.9526 

0.0510 

0.0511 

0  0500 

0.05C) 

142 

0.0555 

0  0548 

0.054-J 

0.0535 

0  0527 

0.9520 

0.0513 

0.0505 

0  0499 

0.9403 

143 

0.9M9 

0  0513 

0  053n 

0  052O 

0.0522 

0  0.114 

0.9507 

0.0400 

0.0193 

0.0487 

144 

0.i»544 

0.1).S37 

0.0531 

0.0523 

0.0516 

0.05(M 

0.0501 

0.0403 

0  0487 

0.0481 

145 

0.9S3S 

0  o.'iaa 

0.0525 

O.O.'il.S 

0.0510 

0.9502 

0  9405 

0.04H7 

0  0481 

0.047.% 

146 

0.9533 

0  9526 

0  0510 

0  05rj 

0  O.V)4 

0.0496 

0.9480 

O.lMMl 

0  0475 

0.0468 

147 

0  9G2.M 

0  PGi:i 

0.051  I 

O.05O6 

0  OiOH 

0  04<)0 

0.0483 

0.0475 

0  0460 

0.0462 

148 

0  952-J 

n  0515 

0.05OS 

0.05OO 

0  0»03 

0  niK') 

0.0477 

0  0469 

0  0^62 

0  0456 

149 

0.9517 

0  0510 

0.0503 

0  0405 

0  '.»4H7 

0.9470 

0.9471 

0.0463 

0  0456 

0  045O 

150 

0.0511 

0.0501 

0.9407 

0.0180 

O.OISI 

0.9473 

0.9465 

0.0456 

0  0450 

0.0443 
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Table  6 

Volamc  Reduction  to  60°  F.  60-69°  API 


0-50"  F. 


Obtervcd 
Temprr- 
■turc* 

API  Crmfity  it  60*  F. 

00 

61 

6i 

63 

54 

65 

67 

68 

69 

•F. 

Fictor  for  Reduclntt  Volume  to  60^ 

F. 

0 
1 
2 
3 
4 

1.0370 
1.0364 

1 .0351 
1.0345 

1.0374 
1.0368 
1.0362 
1 .0365 
1.0349 

1.0378 
1.0372 
1.0366 
1.0350 
1.0353 

1.0382 
1.0376 
1.0370 
1.0363 
1.0357 

1.0386 
1.03S0 
1.0374 
!  0367 
1.0361 

1  03'JO 

i.aiR4 

i . 0378 
1.0371 
1.0365 

1  0395 
1.0388 
1.0382 
1.0375 
1.0368 

i.aw 

1.03Xf 
1.0386 
1 .037y 
1.0372 

1  0-103 
1.0396 
1  a390 
1.0383 
.0376 

1.0407 
1.0400 
1.0394 
1.0aS7 
1 .03SU 

5 
6 
7 
8 
9 

1.0339 
1  0333 
1.0327 
1 .0321 
1.0315 

1.0343 
1.W37 

i.a'ui 

1 .0324 
1.0318 

1.0347 
1  0340 
1  ai34 
1.0328 
1  0322 

1.0351 
1.0344 
1.0338 
1.0332 
1.0325 

1.03:>4 
1.0348 
1.0342 
1.0335 
1.0329 

1.0358 
1.0352 
1.0345 
1.0339 
1.0332 

1.0362 
1.0355 
1.0349 
1.0342 
1.0336 

1.0366 
1.0359 
1.0353 
1.0346 
1.0339 

1.0370 
1.03G3 
1.0356 
1  0350 
1.0343 

1.0373 
1,0367 
1.0360 
1.0353 
1.0346 

10 
11 
13 
13 
14 

1.0308 
1.0302 
1.0298 
1 .0290 
1.0284 

1.0312 
1.0308 
1.0300 
1.0293 
1.0287 

1.03J5 
1.0300 
1.0303 
1.0207 
1.0290 

1.0319 
1.0313 
\  0306 
i.0300 
1.0293 

1.0322 
1  U316 
1.0310 
1.0303 
1.0297 

1.0326 
1.0319 
1.0313 
1.0306 
1.0300 

1.0329 
1.0323 
1.0316 
1.0310 
1.0303 

1.0333 
1.0326 
1.0319 
1.0313 
1.0306 

1.0336 
1.0320 
1.0323 
1.0316 
1.0309 

1.0340 
1.0333 
1.0326 
1.0319 
1.0313 

IS 
16 
17 
18 
19 

1.0278 
1.0272 
1.0286 
1 .0250 
1.0263 

1.0281 
1.0275 
1.0268 
1 .0262 
1  0250 

1.0284 
1.0278 
1  U271 
1  0JG5 
1.0259 

1.0287 
1.0281 
1.0274 
1.0268 
1.0262 

1.0290 
1.02M 
1  0277 
1.0271 
1.0266 

1.0293 
1.0287 
1.0280 
1.0274 
1.0267 

1.0297 
1.0290 
1.0283 

i.02n 

1.0270 

1.0300 
1.0293 
1.0286 
1.0280 
1.0273 

1.0303 
1.0296 
1.0289 
1  0283 
1.0276 

1.0306 
1.02W9 
1.0292 
1.0286 
1.0279 

» 

21 
22 
23 
74 

1  0247 
1.0241 
1.0235 
1.0229 
1.0232 

1.0250 
1.0244 
1.0237 
1.0231 
1.0225 

1.0253 
1.U246 
1.0240 
1.0234 
1.0227 

1.0255 
1.0249 
1.0243 

i.a:38 

1.0230 

1.0258 
1.0252 
1.0245 
1.0239 
1.0232 

1.0261 
i.0254 
1.0248 
1.0241 
1.0235 

1.0264 
1.0257 
1.0251 
1.0244 
1.0237 

1.0267 
1.0260 
1.0253 
1.0247 
1.0340 

1  0269 
1  0263 
1.0256 
1.0249 
1.0243 

1.0272 
1.0265 
1.0259 
1.0252 
1.0245 

26 
27 
38 
29 

1.0216 
1.0210 
1.0204 
1.0198 
1.0102 

1.0219 
I  {U\2 
1.0206 
1.0200 
1.U194 

1.0221 
1.0215 
1.0209 
1.0202 
1.0198 

1.0224 

1.0211 
1.0204 
1.0198 

1.0226 
1.0220 
1.0213 
1.0207 
1.0200 

1.0228 
1.0222 
1.0215 
1.0200 
1.0302 

1.0231 
1.0224 
1.0218 
1.0211 
1.0205 

1.0233 
1.0227 
1.0220 
1.0213 
1.0207 

1.0236 
1.0229 
1.0222 
1.0216 
1.0209 

1.0238 
1.0231 
1.0225 
1.0218 
1.0211 

38 

31 
32 
33 
34 

1.0188 
1.0179 
1.0173 
1.0187 
1.0101 

i.0l88 
1.0181 
1.0175 
J. 0189 
1.0163 

1.0190 
1 .0183 
L0177 
1.0171 
1.0184 

1.0102 
1  0185 
l!0l79 
1.0173 
1.0IS8 

1.0194 
1 .0187 
l!oi8l 
1.0175 
1.01C8 

1.0196 
1  niAO 

1.0183 
1.0176 
1.0170 

1.0198 
1.0191 

lioi-^s 

1.0178 
1.017^ 

1.0300 
1.0194 
1.0187 
1.0180 
1.0174 

1.0202 
1.0196 
1.0189 
1.0182 
1.0175 

1.0204 
1.0198 
1.0191 
1.0184 
1.0177 

35 
36 
37 
38 
39 

1.0155 
1.0148 
1.0142 
1.0138 
1.0130 

1.0158 
1.0150 
1.0144 
1.0138 
1.0131 

1.0158 
1.0152 
1.0148 
1.0139 
1.0133 

1.0160 
1  0154 
1.0147 
1.0141 
1.0134 

1.0162 
1.0155 
1.0149 
1.0142 
1.0138 

1.0163 
1.0157 
1.0160 
1.0144 
1.0137 

1.0165 
1.0159 
1.0152 
1.0145 
1.0139 

1.0167 
1.0100 
1.0154 
1.0147 
1.0140 

1.0160 
1.0162 
1.0155 
1.0148 
1.0142 

1.0170 
1.0164 
1.0157 
1.0150 
1.0143 

40 
41 
42 
43 
44 

1.0124 
1.0118 
1.0111 
l.OlOA 
1.0099 

1.0125 
1.0110 
1.0113 
1.0106 
1.0100 

1.0127 
1.0120 
1.0114 
1.0108 
1.0101 

1.0128 
1.0122 
1.0115 
1.0109 
1.0102 

1.0129 
1.0123 
1.0116 
1.0110 
1.0104 

1.0131 
1.0124 
1.0118 
1.0111 
1.0105 

1.0132 
1.0126 
1.0119 
1.0112 
1.0106 

1.0134 
1.0127 
1.0120 
1.0114 
1.0107 

1.0135 
1.0128 
1.0122 
1.0115 
1.0108 

1.0136 
1.0130 
1.0123 
1.0116 
1.0109 

45 
46 
47 
48 
49 

1.0093 
1.0087 
1.0061 
1.0074 
1.0088 

1.0094 
1.00R8 
1.0081 
1.0075 
1.0009 

1  0095 
1.0089 
1.0082 
1.0076 
1.0070 

1.0096 
1.0000 
1.0083 
1.0077 
1.0070 

1.0097 
l.OOOl 
1.0084 
1.0078 
1.0071 

1.0098 
1.0092 
1.0086 
1.0079 
1.0072 

1.0099 
1.0093 
1.0086 
1.0079 
1.0073 

1.0100 
1.0094 
1.0087 
1.0080 
1.0074 

1.0101 
1.0095 
1.0068 
1.0081 
1.0074 

1.0102 
1.0096 
1.0089 
1.0082 
1.0075 

58 

1.0062 

1  00G3 

1  0083 

1.0064 

1.0065 

1.0066 

1.0066 

1.0067 

1.0068 

1.0068 
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Table  6 

60-69"*  API  Volume  Reduction  to  60**  F. 

$«.1M*  F. 


Observed 

API  (;r:«Yi(y  ar  60* 

F. 

Tern pcr- 
MCure, 

60 

Oi 

61 

1  " 

1 

67 

68 

1  «" 

•F. 

Factor  fur  Rcttucinj;  Volume  (o  60*  V. 

50 
51 
52 
53 
54 

1.()0G2 
1  U05C 
i.0060 
1  0O43 
1  0037 

1  UO&i 

!  1  oi»6r> 
1  niV) 
1 

i.oms 

i  1:0057 

1  1.00:^1 

,  1  0044 

l.oa^'4 

1  OlHil 

i.n).''i.s 

,  I.OfM.". 
I  l.OUM 

1  (Kill.') 
1  {KI.^S 

I  .<m5j 

;  1  (KM.'', 
j  1  OOiU) 

\  m  \:, 
i.(ior»2 

i  (1040 
1 .0039 

\  .OOOT) 

I  oo(;o 

1.(1053 
l.UHO 
1  (KMO 

!  i.(N>r.7 
I.oono 
i.oaM 

1.0OI7 

1.00f».<< 

1  noci 
1.00.S1 
1.0047 

1  .UlHl 

1.00G8 
1.0061 
1.0055 
4.004S 
1 . 0041 

55 
56 
57 
5M 
5f 

1.0031 
1.0025 
1.0010 
1.001*2 
1.0006 

rOU26 
1  (K)19 
1.0013 
1.0000 

1.0032 
lOOC.*) 
l.OOl'.i 
1.001.1 
l.OOOti 

1  ou?o 

1.0019 
1  001.1 
1 .UOOG 

'  i  ui;i2 
1  mut 

1  OOl.l 
1  1  (jOlNt 

1.0033 

i.o(rJ6 
1.U020 
1.0011 

1 .0007 

,  1.0033 
1  1.0026 
1.0020 
>  1.0013 

!  1  1)007 

1.0033 
1.0027 
1.0020 
1.0011 

1  firwi— 
1  .UWi 

1.0034 
1.0027 
1.0020 
1.0014 
1 .0007 

1.0034 
1.0027 
1.0021 
l.(Nll  1 
1 .0007 

44 

61 
62 
63 
64 

i.onoo 

0  WfM 
0.0088 
O.90M1 
0.VO76 

i.oono 

0  'J*  »94 
0.99M7 
0.90Hr 
0  9«)76 

1  00(0 
O.OOiM 
0.90J<7 
0.9981 
0.9075 

i.onoi) 

OO^KM 
0  9087 
O.IKWI 
0.9971 

i.lXMMI 
0  !VJ1 
0.*WM7 
0.9'.>S1 
0  lri)7  l 

I.oono 
0  9993 
i)Am7 

0.0980 
0. 9974 

1.0000 
0.9901 
0.99S7 
0.9«»80 
0  0973 

1.0000 
0.9991 
O.09H7 
0.9'.)80 
0  9971 

1.0000 
0.0903 
0.9'.IN6 

o.!m) 

u.  .rjia 

1.0000 
0  9993 
0.9986 

0.9079 
0.9071 

65 
66 
67 
6< 
69 

O.O'.HjO 
0.0<W3 
0.9957 
O.U1)60 
0.!i<M4 

o.\r.m 

0.9!)5G 
0.9950 
0.0943 

0.90GM 
0.99G2 
0.99M 
0.9949 
0  004.1 

0  9«H>8 
O.OiKil 
0.!>95r, 
0.9941) 

0  i»94:i 

O.'.r.lTiH 
0  '.lOTtl 
O.99.V1 
0.094S 
O.'j042 

0.90C7 
0.9961 
0  9964 
0  0948 
0.9941 

0.9907 
O.OOGO 
0.9954 
0.9947 
0.0940 

0.9960 
0.9060 
0.9963 
(MI046 

0.9006 
0.9«l.V.) 
O.O'lSiJ 
0.9946 
0 . 9939 

0.0'.»G6 
0  0959 
0.1MI.S2 
0.9945 
0  9938 

79 

71 
72 
73 
74 

0.!)038 
U.M32 
0.0026 
O.OUIO 
0.0013 

0.0937 
0.9931 
0.9^J5 
0.9918 
0  9012 

0.9037 
0.9030 
0.0024 
0.0917 
O.OOll 

0  99311 
0.9929 
0.0923 
0.901b 
0.0910 

O.'.i0:i5 

O.oirJO 

0  0922 
0  99IA 
0.9909 

0.9934 
0.9ir28 
0.9921 
0.9016 
0  9908 

0.9<)34 
0.0927 
0.9020 
0.0014 
0.9907 

0.9931 
0  W026 
0.90L9 
0.9913 

(1  OOTM 

u .  •mm 

0  9ai2 
0.9925 
0.9919 
0.W12 
U.  :rji>d 

0.9912 
0.9925 
0.9918 
0.9911 
0.9904 

75 
76 
77 
78 
79 

0.0007 
0.0001 
0.0894 
0  0888 
0  9H82 

0.9006 
0.9890 
0.9893 
0.0887 
0.9881 

0.9006 
0.0808 
0.0802 
0.0886 
0.9879 

0.9004 
0.0.H!)7 
0.08U1 
0.08S4 
0.9878 

0.9903 
0.9.S96 
0.9890 
0.9883 
0  0.*<77 

0.0901 
0.0895 
0.9.S88 
0.0882 
0.9875 

0.9900 
0.9894 
0.9837 
0.0880 

0  1)871 

V . JO i ^ 

0.0890 
0.9893 
0.9886 
0.0870 

0.9898 
0.9S01 
0.98S5 
0.9878 

0.!l?171 

0.9807 
0.9890 
0.0883 
0.9877 
0.9870 

8t 

81 
82 
83 
84 

o.osft 

0.0K70 
0.9803 
0  0S67 
0.9851 

0.0874 
0.986S 
0.9802 
0.9M55 
0.a849 

0.9873 
0.986G 
0.0860 
0.9864 
0.0847 

0.0871 
0.0865 
0.0869 
0.9852 
0.9840 

0.0870 
0.9K63 
0.9H57 
0.9850 
0.9844 

0.9860 
0.9862 
0.0855 
0.0840 
0.9842 

0.98G7 
0.0860 
0.9854 
0.0847 
0.9840 

0.0866 
0.9859 
0.0852 
0.0845 
0.0839 

0.0864 
0.0857 
0.9S51 
0.9841 
0.9S17 

0.0863 
0.9856 
0.9849 
0.9842 
0.9835 

85 
M6 
87 
88 
89 

0.9»I5 
0.9838 
0.9832 
0.aS20 
0.0820 

0.9843 
O.0H3G 
0.9830 
0  U824 
0.9818 

0.0841 

0.0835 
OOP-iS 
U.U822 
0.0815 

0.U839 
O.USXl 
0.9820 
O.OKA) 
0.9813 

0.9H37 
0.9831 
0.as2l 
0.9818 
0.9811 

0.9836 
0.9829 
0.9822 
0.9816 
0.9809 

0.0834 
0.0827 
0.9820 
0.9814 
0.9807 

0.{)H32 
0.9825  f 
0.9819 
0.9812 

0.0805  ' 

1 

0.9830 
0.9823 
0.9817 
0.9810 
0.9803 

0.082S 
0.9322 
0.9815 
0.0808 
0.9801 

99 

91 
92 
93 
94 

0  9813 
0.9807 
0  9801 
0.9795 

0.98)1 
0  9M05 
0  9799 
0.97'.r2 
0.97M('i 

0.980!) 

0.97% 
0.971« 
0.1)7SI 

0.9807 
0.{)H()() 
0.97!M 
0.97HM 
0.97H1 

0  970S 

0.97h5 
0.9770 

0.98ICI 
0.9790 
0.97W 
n.W78:i 
0.9770 

0.9SIX) 
0.9794  • 
0.9787 
0.9780  { 
0.9774  1 

0.0798 
0.9?.r2 
0.9785 

o.on8 

0.9771 

0.9706 
0.978'.) 
0.9782 
J0.9770' 
0.'.»7(K) 

0.9794 
0  9787 
0.9780 
0.9773 
0.97ti6 

95 
96 
97 
9H 
99 

0.97K2 
().y77() 

0.11770 
0.97U3  j 
0.0767  1 

0.!)7K0 
0.0773 
0  1)707 
0  9701 
0  9751  I 

0  9777 
0.9771 
0.97M 
0.975S 
0.97riJ 

0  977.'i 
0.97rKS 
0.U7U2 
0.9755 
0.9749 

().!»772 
0.07U<; 
0.'.)75'.l 
0  II7.'>2 
U.l»7Mi 

0.9770 

0  97(1:1  1 
r).i)7:pO 

0.9750  1 
0.9743  1 

0.97G7 
0.97U)  ) 
0.9751  i 
0.9747 
0.9740  i 

0.9705 
0.9758 
0.9751 
0.9744 
0.9737 

0.9702 
0.9765 
0.9748 
0.9741 
0.9735 

0.07W 
0.9753 
0.0746 
0.9739 
0.0732 

iM 

0.9751  ' 

0.97IS 

0.97^5 

0.9742 

0  071!) 

0  0736 

0.9734  1 

0.9731 

0.97-28 

0.9725 

f 


Table  6 
Volume  Reduction  to  60**  F. 


60t69^  API 

lOO-IM*  F. 


API  Grmflty  ar  60*  F. 


6t 


62     I  63 


M 


66 


67 


68 


69 


Factor  for  Reducing  Volume  to  60*  K. 


m 

0.975! 

0.9748 

0  9745 

0.9742 

0.973'J 

191 

0  0745 

'  0  ?)7-»? 

■'  0  .9730 

i  0.973G 

•  i)  WTSA 

102 

U.'J738 

0  073ri 

1  0  9732 

;  0.07LtJ 

'  0  07 JG 

103 

0 .  'J732 

'  0.97:^ 

,  y  9726 

1  0  y7'23 

'  0  !)7'J(l 

104 

U.972G 

0  i»7Zi 

!  0/.)720 

i  0^9710 

i 

0  W7I.1 

105 

0  9rjo 

!  0  U7IG 

f  0  9713 

0.9710 

0.9707 

106 

0  W7I3 

i  I)  i)7lO 

0.9707 

0  U703 

0  07«J0 

107 

0  *»707 

1  n  'J7(M 

(1  9700 

0.9697 

0.?Ki94 

108 

0.0701 

0  9C97 

1  U  '.*C94 

U  9690 

0  1>687 

109 

0  90U5 

1  0  9C'J1 

!  0  9G88 

0  9Gii4 

0  OGSO 

1 10 

0  i)G8H 

0.0(iS6 

0.9681 

U.9077 

0.0674 

III 

U.9C82 

0  tK*»78 

0.9676 

0.9671 

J).;iU67 

112 

0  9076 

U  %72 

0.9C0M 

U.96C4 

O.UCiGl 

113 

0  1)670 

U  9006 

0.9662 

0.0658 

0  9<)5-i 

IM 

0.0«C3 

U.066'J 

0!0655 

0  Oli5l 

0  904?* 

115 

0.9f>r>7 

n  9r>53 

0  0049 

0  0045 

0.!)641 

116 

0.9(S&>' 

U.'JC47 

0  9013 

0.9638 

0  963 1 

117 

0.0644 

()  OfMO 

0.96,16 

0.9632 

0.%'J8 

118 

0.9038 

0  or»34 

0.9630 

0  9625 

0  06'J| 

119 

0^9623 

0^9619 

0.%I5 

120 

0  0020 

0.9621 

0.9617 

0.9612 

0  0608 

121 

0.9019 

0  9615 

0.9610 

0.9606 

0.9603 

123 

0  9013 

0.9609 

0.96(H 

0.9509 

0.9505 

123 

0  0007 

0  96U2 

0  0598 

0.9503 

124 

0.0601 

0^9506 

o!9601 

0'9586 

0  0582 

125 

0.0594 

0  9580 

0.9585 

0.9680 

0.9.'»75 

126 

0.9588 

0.a'i83 

0.9578 

0.9673 

0  9569 

137 

0.9683 

0.9577 

0.9572 

0.9567 

0.9562 

128 

0.9575 

0.9570 

0  9665 

n  QMO 

U.  VOTU 

u. vooo 

129 

0.9569 

0^9564 

o!9&59 

0.0554 

0.9549 

130 

0.956S 

0.9558 

0.9553 

0.9547 

0.H542 

131 

0.9^57 

0.9551 

0.0546 

0.9541 

0  9536 

132 

0.9550 

O.US45 

0.9540 

0.9534 

0  0520 

133 

0.9544 

U.9539 

0.9533 

0.952.S 

0  or»22 

134 

0.9538 

0.9532 

0.9527 

0.0521 

0.0SI6 

1.15 

0.9631 

0.9.^26 

0.9.^20 

0  9515 

0.9509 

134 

0  9525 

0.9519 

0.9614 

0.9508 

0  9G03 

137 

0.9519 

0.9513 

0.9507 

0.9502 

0.9496 

138 

0.9512 

0.9507 

0.9501 

0.9195 

0.9489 

139 

0.9506 

0  9500 

0.9495 

O.fMKO 

0.9483 

MO 

o.y.w 

0  0194 

0.0488 

0  !M82 

0  *M76 

141 

0.0494 

0.94H8 

0.94A2 

0.9476 

0.9470 

142 

0.9487 

0.94NI 

0.9476 

0  9409 

0  MOa 

143 

0.!M8l 

0  9475 

0.0469 

0  046.1 

0  >M56 

144 

0  at75 

0  aiGA 

0.9402 

0.9456 

0  fk4.W 

145 

0.9468 

(1  oir.i 

0.9466 

0.IM49 

0  0443 

146 

0  9462 

0  9456 

0  1M49 

0.944.1 

0  0437 

147 

U.9456 

0.9449 

0.9443 

0.9436 

0  04:tn 

148 

U.9449 

0.0443 

0.0430 

0  9430 

0  9423 

149 

0.9443 

0  9436 

0  9430 

0.0423 

0.9417 

150 

0.9437  f 

0.9430 

0  9423  < 

0.')4I7 

0  0410 

0.0736 
n  0730 

0  'j7  :a 

0.9717 
0  9710 

0.9703 
0.9697 
0.9690 
0.96H3 
0.9677 

0.0670 
0  9664 
0.0657 
0.9650 
0.9644 

0  0637 
0  0630 
0.9624 
0.9617 
0  9610 

0  9604 
0.0507 
0.0590 
0  9584 
0.0677 

0.0670 
0.9664 
0.9667 
0.9550 
0.0544 

0.9537 
0.9530 
0.9524 
0.9517 
0.9510 

0.0504 
0.0497 
0.9400 
0.0484 
0.9477 

0.9470- 

0.9464 

0.9457 

0.0460 

0.9444 

0.0437 
0.9430 
0.9424 
0.9417 
0  9410 

0.0403 


0  9734 

Jl  0727 
0  0720 
0  9713 
0  9707 

0.9700 
0.9603 
0.9687 
0.9680 
0  9673 

0  <K'>07 
0.0600 
0  96,S3 
0  %46 
0  0610 

0.9633 
0.9626 
0.9620 
0.9613 
0.0606 

0.9599 
0  9593 
0.9.S86 
0.9579 
0.9573 

0.9566 
0.9559 
0.9552 
0.0545 
0  9539 

0.9532 
0.9525 
0.0519 
n).95l2 
0.9505 

0.9498 
0.9491 
0.9485 
0.9478 
0.9471 

0.0464 
0.9458 
0.9461 
0.9444 
0.9437 

0.9431 
0.9424 
0.9417 
0.9410 
0  9404 

0  9397 


0.9731 
n  0724 
0  0717 
0  0710 
0  07O4 

0.0607 
0  0000 
0  «»6.H3 
0  9076 
0  0670 

0  9663 
0.9656 
0  %49 
0.i»643 
0  9636 

0  9629 
0.0622 
0.9616 
0.9600 
0  9602 

0.9695 
0  9588 
0.9581 
0  9576 
0.9568 

0.9561 
0.0564 
0.9547 
0.9541 
0.9534 

0.9527 
0.9620 
0.0513 
0.9506 
0.9600 

0  9493 
0.9486 
0.9479 
0  9472 
0.9165 

0.0459 
0.9452 
0.9445 
0.9438 
0  9431 

0.9424 
0  9418 
0.0411 
0  9404 

0.9397 

0.9390 


.  0.9738 
0  9721 
I  0  9714 
•  0.9707 
I  0  0700 

0  9G04 
0  9687 
0.06HO 
0  9673 
0.9666 

0.9659 
0  0652 
0.9646 
0.9639 
0  9632 

0  9625 
0.9618 
0.9611 
0.9601 
0.9597 

0.9.S9I 
0.9584 
0.9577 
0.9570 
0.9563 

0.9556 
0.9549 
0.9S43 
0  9636 
0.9629 

0.9522 
0.9615 
0.9508 
0  9501 
0.9494 

0.9487 
0.9480 
0.9473 
0:9466 
0.9460 

0.0453 
0.9446 
0.9439 
0  9432 
0.9425 

0  9418 
0.9411 
0  9404 

0.9397 
0.9390 

0.9383 


0.9725 
0  9718 
0  9711 
0.9704 
0.0697 
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Table  t> 

70-79^  API  Volume  Reduction  to  60"  F. 


0-50'  F. 


ObterTed 

API  Gravlcy  ac  60*  F, 

Temper- 

70 

71 

1  " 

73 

ature, 

74 

1  » 

76 

77 

78 

1  " 

•F. 

Factor  for  UethiclnC  Volume  to  60*  F. 

0 

1.0411 

1.0415 

1  1.0419 

1.0423 

;  1  <n.;7 

1  .(M.'.l 

/  1.04.15 

1  1 .0-140 

!  1.0444 

1   1  OiiM 

1 

1  0404 

'  I  .040H 

1 .0412 

1.01  Mi 

i  1.0120 

1 . 0124 

1  0432 

1  1  rvl^7 

]    1  .  IM,W 

J  .IN  1 1 

2 

1,1)398 

:  1.0102 

1.0405 

l.OtlKI 

1  oi!:t 

I  .(M 17 

i  .0121 

I  1.0 125 

1  042fl 

3 

i,o:toi 

I  1  at'.t.S 

1.0199 

1  0102 

1  OMNi 

1 .0410 

1 .  0*1 1 4 

1  04 1H 

1 .0422 

1 .0426 

4 

1.0384 

1.0388 

1  03!)2 

i.arri 

1  ftJ'.K) 

r04U3 

1.0407 

1  0411 

1.0415 

1.041H 

5 

1.0377 

1.0181 

1.03.Hi 

1 . 0.1S.H 

1 .  lit*.  12 

1 .0390 

1 .0399 

1 .044)3 

1 .0407 

1  fit  1 1 

1.0370 

1  .u:t74 

1.037S 

1 .038i 

1 .  (UH.'i 

1 .0389 

1 .0392 

1  rnoii 

1  .lUlAJ 

1  0400 

1    A  lf\A 

7 

1  0364 

1.0367 

1.0371 

1  0374 

I .037m 

1 .0381 

1 .0385 

1  n!lMO 
1 .uonj 

1  .  IM.J.) 

1  MtiA 
\  .lUVO 

8 

1.0367 

l.aiGO 

1.036t 

1 .  o:iG7 

1 .  (W7 1 

1 . 0374 

.  1 ^  0378 

1 .0382 

1  .  U*Nm 

1 .0380 

1.0350 

1.0364 

1.03,57 

l.l)30) 

l!03C7 

L0371 

l!0374 

1.0378 

1.0381 

10 

i.aiis 

1 .0317 

1.03.7) 

1 .  oxw 

I .0357 

1  n!W!l 

1  .UOvO 

1  fVM7 

I  .  \/i>0/ 

1   057 1 

II 

1.0336 

1.03^0 

1.03-13 

1 .0.'t  u» 

1 .0:150 

1 .0353 

1 .0356 

1  rvtitn 

1  rvuvi 

1  .  Ui>VO 

1  /VIA7 
1   1  .IKK)/ 

13 

1.0320 

l.aXiT) 

1  .o:i:i!i 

1  o:u;i 

1  .O^i-lG 

1  tti49 

1  oiys2 

1  0!i5(i 

1  1  ntvt 

\    1  .  U.IOJ 

13 

1.0323 

1.0326 

1  0329 

1  ttCl2 

1  O^LIT) 

1  0339 

!    I  .  U<K)  J 

14 

1.0316 

1.031!) 

rM?2 

1.032.'i 

1.0328 

l!033l 

1.0335 

1.0338 

1.0341 

1.0344 

15 

1 .0300 

1.0312 

1 .0315 

1 .0318 

1 .03**1 

1  fW9i 
1 .  lJO*1 

1  .  IM^/ 

1  ATll 
1  .IMol 

1  0^14 
1  .  U«S<V1 

1  n'Ji? 

1  .  lhVl7 

16 

l!0302 

1 .0305 

1 .0308 

1 .031 1 

1 . 03 1 4 

1  .  U>1 1  / 

1  /vion 
1  .OtTJU 

1  fVt*>7 

1  nT7A 

1  .  iu*o 

1 .0329 

17 

1.0296 

l!0208 

1 ^0301 

1  *0304 

1 .0307 

1  mm 

1  rwii 

1  .lUla 

1 .UolD 

1  nn  1 11 

1  .\Mx£Z 

18 

1  0289 

1  0292 

1 !029l 

1 . 0297 

1  fwrti 

1  .  lUiU 

1  n.'UM 
1  .IMUO 

1 .0315 

If 

1.0282 

L0l>85 

1.0287 

1.0290 

1 .02!)3 

1.029G 

1.0298 

1.0301 

i.aiai 

1.0307 

30 

1 .0275 

1  0278 

1 .0250 

1 .0283 

1  ciryur% 

1  .  t  Uov 

1  noQi 
1  .yj£9\ 

1  no<u 

1  .lUlf^ 

1 .0297 

1 .0300 

21 

1.0268 

1  0271 

1*0273 

1 .0270 

1  .      4  J 

1  rt9Jii 

1  noftA 

1 . 

1  tYlhtJ 
1  .IMOf 

1  Aoon 

1  .\J£mJ 

1 .  ilOZ 

22 

1.0261 

1 !  0264 

1 !026A 

1 .0260 

1 .0272 

1  (Yy7i 

1  •U*/ 'i 

1  IVJTT 

1  (Y1Q£\ 

1 .u*nu 

1 . U*o* 

1 .0285 

23 

1  0254 

1.0257 

1 . 02.VI 

1 .0202 

I  02G4 

1 .0267 

1 .  Uc  i  U 

1  tWJO 

1  .ytAiA 

1  /vnr 
1 .  \j£7ij 

1 . 0277 

24 

1.0250 

i!o2r>h 

KU255 

l!0257 

1.0260 

1.0262 

1.U265 

1.0267 

1.0270 

25 

1 .0241 

1.0243 

1 .0240 

1 .02 18 

1  ir'Vk 

1  .  UJOII 

1  .UmO 

1  A9U 

1  .\J£i^ 

1  tyyjiSL 

1  .\J£Oo 

1 .0200 

1 .0262 

26 

1.0234 

1.0230 

l!0230 

1 .02-1 1 

1  .(}243 

1  0*^4)1 

1  (tlfiX 

1  .yUm^f 

1  /V)fV^ 

1  .{j40o 

1  .{Uoo 

27 

1 .02:?7 

1 .0229 

1 .0232 

1 .0231 

1 !o236 

1 .0238 

1  noi  1 

1  n5l7 

1 .w*Ja 

1    POA  K 
1  .  U£4*) 

1 .0248 

28 

1  0220 

1.0222 

1 !0225 

1 .0227. 

1  0229 

1  .  \J£t}  1 

1  OeYtt 
1  .ITiUj 

1  .U.MO 

1 .0238 

1 .0240 

79 

1.0213 

1.0210 

1.0218 

l!0220 

1.0224 

/ 

1.0226 

1.0228 

1  0230 

1.0233 

30 

1.0206 

1.0209 

1.0211 

I.a2l3 

1.U215 

1.0^17 

1.0219 

1.0*221 

1.0223 

1 .0225 

31 

1.0200 

1.0202 

1.0204 

1.0200 

1.0208 

1.0210 

1.0212 

1.0*214 

1.0216 

1.0218 

32 

1.U108 

1.0195 

1.0197 

1.010<f 

i.aioo 

1.0202 

l.a204 

1.0*206 

1.0208 

1.0210 

33 

1.0186 

1.0188 

1.019U 

1.0191 

1.0193 

1.0195 

1.0197 

1.0199 

1.0*201 

1.0203 

34 

1.0179 

1.0181 

1.0183 

l.Olfil 

1.0186 

1.0188 

1.0100 

1.0102 

1.0193 

1.0195 

35 

1.0172 

1.0174 

1.017G 

1.0177! 

4.0179 

1.0181 

1.01K2 

1.0184 

1.0186 

1.0188 

36 

1.U165 

1.0167 

1.0169 

1.0170^ 

1.0172 

1.0174 

1.0175 

1.0177 

1.0179 

1.0180 

37 

1.U158 

i.oian 

1.0162 

l.OICi 

1.0165 

1.0166 

1.016S 

1.0170 

1.0171 

1.0173 

38 

1.0152 

1.0153 

1.0155 

1.0LV» 

1.0158 

1.0159 

1.0161 

1.0162 

1.0164 

1.0165 

3f 

1.0L45 

1.0146 

1.0148 

1.0M9 

1.0150 

1.0152 

1.0153^ 

1.0155 

1.0456 

1.0158 

40 

1.0138 

1.01.10 

1.0111 

1.0142 

1.014.1 

1.0145 

l.OMG  j 

1.0148 

1.0149 

1.0150 

41 

1.0131 

1.0132 

i.oi:h 

i.0135 

1.0130 

1.0138 

1.013!) 

1.0140 

1.0142 

1.0143 

42 

1.0124 

1.0125 

1.0127 

1.0I2M 

l.012<) 

1.0130 

1.0132 

1.0133 

1.0134 

1.0135 

43 

1.0117 

l.OllM 

I .0120 

1.0121 

1  0122 

1.0123 

1.0124 

1.0125 

1.0127 

1.012S 

44 

1.0110 

1  0111 

1.0113 

1.011 1 

1.0115 

1.0116 

1.0117 

1.0118 

1.0119 

I  0120 

45 

1.0103 

1.0105 

l.OKMi 

1.0107 

i.otos 

1  0109 

I.OliO 

1.0111 

1.0112 

1.0113 

46 

1.0097 

LOOiW. 

1.0099 

)  om 

I.OIOI 

1.0102 

1.0103 

1.0104  . 

1.0105 

47 

l.OODO 

1  0091 

1.(1001 

1.01)1 '2 

1  A%¥X: 

XMW 

1.0095  1 

1.0(196 

1.0097  j 

1.0098 

48 

1.0083 

t  (KKI 

rouHi 

i.nos.'i 

1  .(KlHli 

I.00K7 

1.00S8  . 

1.00H9 

1.0089 

1.0090 

4f 

1.007G 

1  0()77 

1  0077 

1  ()07S 

1  00711 

1  .UIMi 

l.OONt) 

1.0081  1 

1.0082 

1.0083 

50 

1.0069 

1  0!>7n 

1  'J070  1 

1.0071  1 

1  U)72 

1  0072 

1.0073  ; 

1.0074 

1.0075 

1.0075 
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Table  6 

Volume  Reduction  to  60*  F.  70-79*'  API 


50.1M*  F. 


Observed 
Temper- 
ature, 
•F. 

API  Gravity  at  60* 

p. 

70  1 

71 

72 

73 

74 

75 

76 

... 

79 

Pmctor  for  Reducing  Volume  to  68* 

M 

1 

00A9 

1 
1 

007U 

1.0070 

1 

0071 

1 

0072 

1 .0072 

1 
1 

uu/  o 

1  nn7j 
i  .uu/"? 

I  .UU(0 

1 

0075 

51 

1 

O0G2 

0063 

1.0063 

1 

006^) 

1 

0065 

1  CfJUi 

1 

UUDO 

1 .UU07 

I .0067 

1 

0068 

1 

0055 

0()50 

1 .0056 

0057 

] 

0057 

1  f^\^M 
1  .  IaJ«>o 

1 

1 .0059 

1 .0060 

1 

0000 

53 

1 

CXM8 

1 

0049 

1.00-19 

1 

0050 

J 

0050 

1  .  *MOl 

1 
1 

1  nno 

1  .WQ^ 

1 .0052 

1 
1 

0053 

54 

1 

fJ041 

1 

0042 

1.0012 

1 

0043 

1 

0043 

1.0044 

1 

OOH 

1.0044 

1.0046 

0O45 

55 

1 

0036 

] 

003C' 

1 .0035 

1 

0036 

1 

0030 

1  .(AAoU 

1 

1  .UIW7 

1 .0037 

1 

0038 

56 

1 

0028 

1 

(IOCS 

L0028 

1 

1 

,1 

1  .fi029 

1 

1  twin 

1 .0030 

1 

0030 

57 

1 

OO'Jl 

1 

0021 

l'002l 

I 

0021 

1 

0022 

1  nrv>^ 

1  .  IA/<M 

1 
1 

1 .Uu«Z 

] .0022 

1 

0023 

5A 

1 

0014 

1 

0014 

1  !oou 

\ 

0014 

1 

0014 

1  niii  K 

1  .l^llO 

1 
1 

uuio 

1 .UUIO 

1 . uulo 

1 

0015 

5^ 

1 

0007 

1 

nooT 

l'0007 

1 

0007 

1 

0007 

1.0007 

1 

0007 

1.0007 

1.0007 

I 

0008 

M 

1 

0000 

] 

otno 

1 .0000 

1 

001 X) 

1 
1 

0000 

1  nrwi 

1  .X^AA* 

1 

ivmn 

utw 

1 .0000 

1 .0000 

1 

0000 

61 

0 

0 

!  H.JO  J 

0.0*.K)3 

0003 

n 
11 

0003 

U 

0.0993 

0.9993 

0 

9002 

62 

0 

Paso 

0 

oom; 

0.0^)86 

0 

00^ 

n 

OOHG 

U 

once 

.Woo 

0.9985 

0.9936 

0 

9986 

63 

0 

0970 

0 

W70 

0.0970 

0 

0070 

n 

'J07H 

U.Vvta 

n 
u 

n07S 

.  t/tf/O 

U .  )rJ7n 

0.9978 

0 

9977 

64 

0 

9072 

u 

007:i 

0i0072 

u 

9971 

0 

?»071 

0.0071 

0 

.0971 

0.9970 

0.9970 

0 

9970 

0 

0906 

0 

{l.!K)66 

n 

0064 

u 

0001 

n  ntHLA 

0 

0.9963 

0.0963 

0 

9{X>2 

66 

0 

0068 

0 

bo.w 

0.0068 

Q 

*H)57 

II 

00  "^7 

n  onrji 
U.i'Jon 

U 

0.9956 

0.9056 

0 

9966 

67 

0 

0952 

0 

0.096] 

Q 

005<) 

Q 

0^)50 

u .  irj'i  u 

u 

.  Inr!  .1 

0 .  \rno 

0.0948 

0 

0047 

66 

0 

0045 

0 

OO-H 

0  004'1 

l\ 

M 

u 

\J.Jjrl4 

0 

.0041 

0.0041 

0.90^10 

0 

9040 

6f 

0 

0038 

0 

0!»37 

0 

903G 

0 

0035 

0.0035 

0 

99.Tt 

0.9033 

0.9933 

0 

9032 

7e 

0 

0031 

0 

0030 

0.9020 

0 

0920 

ri 
U 

0f)28 

11.  V.I«bJ 

0 

ri  fMVja 

U.  7tf.60 

0.0026 

0 

yuz4 

71 

0 

9024 

0 

0023 

0.0022 

0 

0022 

u 

0(t*>l 
W«  1 

V.wfM 

U 

0.9018 

0.991S 

0 

9917 

73 

0.9017 

0 

0016 

0*0016 

0 

9014 

0 

0014 

11  Otllt 

If.  in/io 

0 

0.091 1 

0.9910 

0 

9900 

73 

0 

9010 

0 

O'lOO 

0.0006 

A 

u 

0007 

u 

OOOTt 

U.  ifVllO 

U 

0.*.KK)4 

0.9003 

0 

9902 

74 

0 

0003 

0 

9002 

o!9901 

0 

9000 

0 

0800 

0.0808 

0 

.9897 

O.fiSOG 

0.9896 

0 

9894 

75 

0 

08M 

0 

OfVU 

0.9804 

n 
u 

n 
u 

A  (kOOl 

u.  wyj  1 

0 

ofion 

mSvU 

O.Ooov 

0.9888 

0 

9887 

7» 

0 

om 

0 

0888 

0.0887 

Q 

n 
u 

0885 

fi  (U2fti 

U 

u.uooi 

0.9HoO 

0 

9879 

77 

0 

0882 

0 

0ft8l 

u 

QSt7f\ 

u 

n  rtU7fl 
v.ifoiO 

n 
U 

9O70 

U. Jof 4 

0.9873 

0 

7B 

0 

0875 

0 

0874 

0.9873 

n 

\j 

QSCfl 

VO(  1 

u 

U.  UomV 

U 

vooo 

O.UwW 

0.0866 

0 

9854 

7^ 

0 

9888 

0 

08C7 

0.0866 

0 

9S64 

0 

0863 

0.9862 

0 

0860 

0.0860 

0.9858 

0 

9866 

M 

0 

9681 

0 

9860 

0.0850 

0 

9857 

0 

9866 

0.085t 

0 

9863 

0.9861 

0^860 

0 

9849 

0 

0864 

0.{)85l 

0 

9860 

0 

DOrlM 

U.iW7 

0 

0840 

0.9844 

JO. 9843 

0 

9841 

u 

0647 

0 

0840 

0*0844 

0 

0^3 

0 

0841 

O.O&IO 

0 

083S 

0.9837 

.0.0836 

0 

9833 

83 

0 

0841 

0 

08no 

0.0837 

0 

0836 

0 

0834 

0.0832 

0 

0831 

0.9S2*.) 

0.9827 

0 

9826 

M 

0 

9884 

0 

0832 

U.0830 

0 

0828 

0 

0827 

0.0825 

0 

0823 

0.0822 

0.9820 

0 

9818 

85 

0 

9827 

0 

IttCi 

0.0H23 

0 

0S21 

0 

0820 

0.0818 

0 

0816 

0.9814 

0.0812 

0 

9811 

86 

0 

0820 

0 

{i81.S 

0.081G 

0 

9814 

0 

0KI2 

0.0810 

0 

9800 

0.0807 

0.0805 

0 

9803 

87 

0 

0813 

0 

0811 

0.0800 

0 

0807 

0 

0806 

O.OHai 

0 

9801 

0.97W 

0.0797 

0 

9796 

88 

0 

9H06 

0 

0804 

0.9802 

0 

0800 

0 

0708 

0.070G 

0 

9794 

0.9702 

0.9790 

0 

9788 

89 

0 

0700 

0 

0707 

0.0705 

0 

0793 

0 

•/701 

0.0780 

0 

978G 

0.0784 

0.0732 

0 

9780 

0 

0792 

0 

97n<» 

0.ft7.S7 

0 

0785 

0 

0783 

0.07KI 

0 

9779 

0.9777 

0.9775 

0 

9772 

91 

0 

9785 

0 

07.S3 

0.97H0 

(1 

0778 

0 

!I770 

0.0774 

0 

9772 

0.0760 

0.97G7 

0 

0765 

92 

0 

9778 

0 

0770 

(1.077.1 

0 

9771 

0 

•.»7G0 

0.07G7 

0 

9764 

0.9762 

0.97G0 

0 

9767 

93 

0 

9771 

0 

078N 

0.0766 

c 

0701 

0 

07G2 

0.0760 

0 

9767 

0.9754 

0.0762 

0 

0750 

94 

0 

0784 

0 

07f>1 

0  0759 

1) 

9757 

0 

•.>7.M 

l)J)752 

0 

0749 

0.9747 

0.0744 

0 

0742 

95 

0 

0767 

0 

07^4 

0.0752 

0 

0740 

0 

0717 

' 0.0745 

0 

0742 

0.9730 

0.9737 

0 

9734 

% 

0 

0760 

0 

•17  IT 

0  0745 

0. 

0712 

(1 

0710 

0.0737 

0 

97:« 

U.0732 

0.9720 

0 

97 

0 

0743 

0 

0740 

0  0738 

0. 

D7n5 

b 

0732 

o.07:w 

0 

0727 

0.9724 

0.0722 

0 

9719 

98 

0.9736 

0733 

0  •>73l 

0 

072.S 

0 

0725 

0.07J2 

0 

0720 

0.9717 

0.9711 

0 

9711 

99 

0.g77j 

0. 

0726 

0.{j723 

0.0721 

0 

0718 

0.0715 

0 

9712 

0.9700 

0.9707 

0. 

9704 

108 

0  9722 

0 

971'.) 

0  0756 

0 

^713 

0 

07)1 

u  '.)7as 

0 

0705 

0.9702 

0.9699 

0.9006 
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Table  6 

70-79**  API  Volume  Reduction  to  60*^  F. 


IM-IM*  P. 


OtMcrvMS 

API  Grancr  ac  60*  F. 

T«iiip«r<- 

70 

71 

72 

73 

aturc, 

74 

75 

1  - 

77 

78 

7^ 

•F. 

Facror  for  Reduc.og  Voliirae  to  60"  F. 

lOi 

0.0722 

0 

9719 

0 

9716 

0 

.9713 

0.9711 

0.9703 

0.9705 

0  9702 

1  0.9699 

0.9696 

101 

u.vilo 

0 

9712 

0 

9709 

0 

9706 

0  'J703 

U  9700 

U.96'J3 

•  0  9694 

1  0.9691 

0.9688 

102  ^ 

O.VTW 
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HANDOUT 

imODUCTION; 

Have  you  taken  a  close  look  at  the  valves,-  pipes  and  fittings  that 
make  up  the  pipeline  at  the  P.T.F.?    Do  you  know  why  different  types  of 
valves  are  located  at  different  points  throughout  the  system?    This  lesson 
will  teach  you  the  difference  between  the  types  of  valves,  pipes,  and 
fittings:    what  they  are  used  for  and  how  to  operate  and  maintain  them* 

OBJIETIVE: 

As  a  result  of  this  instruction  and  when  provided  with  a  Petroleum 
Storage  Facility  containing  stajadard  valves,  pipes,  and  fittings,  the 
student  will  be  able  to  identify  the  different  types  of  valves  and  fittings, 
perform  Inspections  and  operator  maintenance,  and  identify  the  use  and 
purpose  of  each  valve  and  fitting  used  In  Petroleum  Pipeline  Operations* 


PART  1  ^* 


You  should  now  contact  your  instructor  and  tell  him  you  are  ready  to 
•ee  the  film  on  valves.    Pay  close  attention  and  you  vfiH  r;et  an  idea  of 
what  the  different  types  of  valves  are  and  how  they  cperat-e  in  controlling- 
fuel  flow.    After  you  have  seen  the  film  go  on  tc  part  2  of  this  program* 
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PART  2 

Tou  should  now  bo  in  the  "Pipeline"  study  area  of  Building  IIUOO.  See 
the  valves  and  pipes  all  around? 

Gate  Valves 

Go  to  the  gate  valves  (valves  marked  nujaber  1  and  2).    These  are  the 
type  of  valves  used  in  a  pipeline.    As  you  will  recall  from  the  film^ these 
valves  have  disks  inside  them  which  are  raised  and  lowered  by  turning  the 
handwhael  on  the  top.   When  the  handwheel  is  turned  to  the  left  (counter- 
clockwise) these  disks  are  raised  and  allow  fuel  to  flow  through  the  valve. 
Turn  the  handwheel  on  valve  #  1  counterclockwise  all  the  way  then  look 
through  the  valve  porta  at  the  botton.   Tou  should  be  able  to  see  all  the 
way  through  from  one  port  to        other.    Now  turn  the  handwheel  to  the 
right  (counterclockwise)  till  it  stops.    Look  through  the  ports  again-- see 
how  the  disks  block  the  opening?    Now  you  know  how  a  gate  valve  controls 
the  flow  of  fuel:    If  the  handwheel  is  turned  counterclockwise  the  disks 
rise  and  fuel  flows  through  the  valvej  when  the  handwheel  is  turned  clock- 
wise, the  disks    are  lowered  and  blocks  the  fuel  flow  through  the  valve. 
Got  it? 

The  onOy  difference  between  valve  #  1  and  valve  #  2  is: 

Valve  #  1  is  a  non-risiiig  stem  gate  valve. 
Valve  #  2  is  a  rising  stem  gate  valve. 

The  valve  stem  is  the  shaft  with  screw-like  threads  on  it  stickliig  up 
through  the  center  of  the  handwheel  —  see  it?    Well,  on  the  rising  stem 
gate  valve  irtien  the  handwheel  is  tinmed  the  valve  stem  rises  and  falls  along 
with  the  disks.    Turn  the  handwheel  on  valve  #  2  and  see  for  yourself. 

This  is  the  only  difference  between  these  two  valves.    Khow  why  the 
rising  and  non  rising  stem  gate  valves  work  in  basically  the  same  way  but 
are  sowwhat  different? 

If  you  bad  a  security  box  built  aroxmd  a  valve  and  the  box  had  very 
little  space  between  it  and  the  top  of  the  valve,  would  you  want  to  use  a 
rising  stem  gate  valve?  —  probably  not  because  the  stem  mi^t  hit  the  top 
of  the  box  well  before  you  had  the  valve  coiqpletely  opened.  Right? 

Looking  at  it  from  a  different  point  of  Tiev  the  rising  stem  gate  valve 
is  better  than  the  non  rising  stem  in  some  cases  because  from  a  dlstawe 
you  can  tell  whether  it  is  opened  or  closed. looking  to  see  whether  the 
stem  is  up  or  down. 
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Well  nov  you  Imov  tbs  basics  of  the  rising  and  non  risiiSLg  stea  gate 
valves.    One  o»re  thing:    Haver  open  or  close  these  valves  part  va/. 
They  asast  be  fully  opened  or  fully  closed  or  the  disks  viU  be  daioaged  and 
vom  avay  by  the  fxiel  passing  through. 

NOTE:    More  information  on  these  valves  is  contained  In  FM  10-20,  Chapter 
3,  page  17. 

Globe  Valves 

This  is  valve  #  3 .    It  is  Just  like  the  valve  on  your  kitchen  and  bath- 
room faa»ets.    This  is  the  only  valve  that  you  will  ever  use  to  "throttle*' 
or  regulate  the  flow  of  fuel.    Tou  can  let  fuel  trickle  through,  go  through 
''full-bla»t"  or  any  amount  in  between. 

As  you  can  see,  this  valve  has  a  handvheel.  As  a  matter  of  fact  it 
works  almost  Jus^  like  the  non  rising  stem  gate  valves  you  Just  learned 
about.  The  major  difference  is  that  this  valve  has  only  one  horizontal 
disk.   Stop  now  and  refer  to  FM  10-20  page  I9  figure  16. 

See  what  we  mean  t>y  "horiiontal  disk"?    This  type  of  valve  is  used  in 
and  around  tank  farms  but  they  are  not  used  in  the  actual  pipeline  system 
because  they  will  not  permit  scrapers  to  pass  through  the  line  (Ue  will 
discuss  scrapers  later  In  the  course).    Page  1?  of  FM  10-20  contains  a 
little  more  Information  cn  globe  valves  -  read  it  now. 

Plug  Valves 

Look  at  tte  valves  In  the  "manifold"  display.    Instead  of  a  handwheel, 
these  valves  have  a  removable  plug  wrench.        placing  the  plug  wrench  on 
the  valve  stem  nut  -  see  the  display  -  the  valve  can  be  fully  opened  or 
closed  with  a  quarter  torn  of  the  plug.    Try  opening  or  closing  the  valve 
now  by  turning  the  plug  wrejach.   See  how  fast  you  can  open  or  close  it? 
^is  valve  is  not  to  be  used  tar  throttling  the  flow  of  fuel.    See  page  17 
and  19  now  for  more  information  en  plug  valves. 

Check  Valves 

Look  at  valve  #  U.    This  is  a  check  valve.    It  automatically  keeps  fuel 
flowing  in  GcQy  cm  direction  (shown  by  arrow  on  the  tap  of  the  valve). 
If  you  have  cdb  of  these  valves  at  the  bottom  of  a  hill  and  your  puzqp  stops, 
the  fuel  in  the  line  cannot  flow  back  down.   Vb^   Because  there  is  a  hinged 
disk  or  clapper  Inside  the  valve  which  is  pushed  out  of  the  way  when  the 
product  is  flowing  in  the  desired  direction.   When  product  tries  to  flow 
in  the  reverse  direction. this  disk  swings  back  and  closes  off  product  flow. 
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Look  at  the  valve  on  display  and  find  this  disk  or  clapper.    Flip  it  and 
see  vhat  we  sean. 

Read  the  information  and  look  at  the  pictures  in  FM  10-20  on  the  check 
valve • 

Now  read  the  information  contained  in  paragraph  29  on  pages  I9  and  20 
in  FM  10-20.    This  paragraph  deals  with  valve  inspection  and  maintenance. 
After  you  have  finished  reading  the  FM  and  feel  that  you  know  the  informa- 
tion it  and  this  program  contains,  do  the  Practic^arTlxercise  on  the  next 
page. 
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Practical  Exercise  I 
1 .    Which  type  of  valve  is  used  to  throttle  product  flow? 


2.  Which  type  of  valve  reqiiires  periodic  pacldiig  with  graphite  spiral  or 
ring  packing?  

3.  Circle  the  valve  or  valves  which  have  a  hantlwheel. 

A.  Rising  stem  gate  valve. 

B.  Non  rising  stem  gate  valve. 

C.  Plug  valve. 

D.  Check  valve. 

E.  Globe  Valve. 

U.  Which  one  of  tlie  gate  valves  caii  you  tell  at  a  distance  is  opened  or 
closed?   ^  

5.  How  far  must  a  plug  valve  be  turned  to  fuUy  open  or  close  it? 

A.  1  tizm 

B.  ^  turn 

C .  3g  turn 

D.  2  turns 

6.  What  type  of  valve  is  used  prijnarily  in  a  pipeline  system? 

7.  What  type  of  valve  is  located  in  tank  farm  manifolds  and  used  as  a 
positive  shut  off  valve?  
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8.  What  lype  of  valve  is  conmonly  found  on  the  discharge  side  of  pimp 
unite  and  used  to  prevent  reverse  product  flow?  ^  


NOTE:    Answers  to  the  above  questions  are  on  the  next  page. 

If  you  had  trouble  answering  these  questions  or  couldn't,  review  this 
program  and  the  infomaticn  contained  in  FM  10-20,  Chapter  3,  until  you 
feel  you  realty  know  the  iDaterial. 

When  you  feel  you  know  all  the  material,  review  the  lubricatiiig  proce- 
d\ares  on  page  20  of  FM  10-20  then  tell  yoiir  instructor  you  are  ready  for 
the  performance  exercise. 
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Practical  Easercise  II 

The  performance  exercise  will  include  lubrication  and/ or  repacking  of 
valves  in  the  Petroleum  Training  Area. 


6:^ 

^  A.. 

211 


QJ6  300.502 

Answers  To  Practical  £xercls6  I 

1 .    Globe  Valve 

2*    Gate  Valves 

3.    (A)    (B)  (E) 

U.    Rising  Stem  Gate  Valve 

$.    B  -  H  tirrn  ^ 

6.  Gate  Valves 

7.  Globe  Valve 

8.  Check  Valve 
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PART  3 


PIPES 


By  now  you  have  heard  about  the  pipeline  at  least  a  "thousand  times"! I 
Also,  you've  seen  the  pipeline  and  related  facilities  just  about  everv  time 
you  went  to  the  Petroleum  Training  Area.    .Right?    Weil,  this  portion  of  the 
program  will  teach  you  a  few  basics  about  the  acutal  types  of  pipes  used 
in  a  Petroleum  Pipeline. 

There  are  2  major  types  of  pipe  used  in  a  Petroleum  Pipeline: 

1.     Lightweight  Tybing:     Look  at  the  displayed  sample.     See  the 
thickness  of  the  pipe  wall?    This  pipe  is  used  in- military  combat  pipe- 
lines (temporary).     It's  relatively  light  weight  and  since  it  comes  in 
standard  20  foot  lengths  it's  fairly  easy  to  handle.     This  pipe  is  commonly 
joined  -  one  section  to  another  -  by  using  a  grooved  coupling.     See  the 
coupling  on  the  display  -  it  is  called  a  split  jring  groove-type  coupling 
(See  figure  1  in  this  program).     As  you  can  see  from  the  figure  there  is 
a  rubber  gasket  placed  over  the  joint  between  the  2  pipe  sections  then  the 
housing  is  bolted  on.     About  the  only  thing  that  you  have  to  do  in  the  way 
of  maintenance  on  this  type  of  coupled  pipeline  is  to  look  for  leakes  and: 

a.  Righten  the  "oval  neck  Track  Bolt.     (See  Fig.  1)     If  this 
doesn't  stop  the  leak  you  have  to: 

b.  Replace  the  "self  seaxing  gasket".     (See  Fig.  1) 

One  last  thing:  See  the  weld  (seam)  running  down  the  pipe 
lengthwise?  UTienever  you  see  this  on  petroleum  pipe  you  know  it's  light- 
weight tubing. 

NOTE:    This  pipe  is  available  in  h",  6»',  8»^,  and  12"  diarriBters. 

2.    API  or  commercial  type  pipe:    Look  at  the  display  board  and 
find  "API'»  pipe.    This  pipe  is  built  to  American  Petroleum  Institute 
standards.    API  pipe  is  imich  more  sturdy  than  Lightweieht  Tubing  and  is 
therefore  used  in  permanent  or  fixed  facilities  where  "long  life"  is 
required.    Look  at  the  display,  see  the  thick  walls  on  this  pipe?  It's 
much  thicker  than  the  lightweight  tubing.    Right?    Well  that%  ,wly  combat 
pipelines  aren't  made  of  API  pipe:    it's  too  heavy  and  hard  to  handle  in 
a  hurry. 


Alao,  sljDee  this  typ«  of  pipe  is  generally  "permanently 
installed",  the  pipe  sectiona  are  umially  welded  together  instead  of 
"coupled"  using  split  ring  groove-type  couplings.    They  can  be  grooved 
though. 

Note:    This  pipe  is  available  in  li",  6",  8",  12",  or  larger  diaimters. 
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PART  li 

FrrriJiGS 


So  far  we  have  discussed  straight  pipe  sections.  What  happens  if  we 
want  to  make  a  bend  or  build  a  manifold? 

Anytime  there  Is  a  need  to  make  a  bend  or  build  a  manifold^  FlttdLpas 
are  used.  Standard  groove-type  flttlng«,JiK:lude  elbows^  tees^  red^ocn^J^ 
blank  ende^  and  adapters.  Some  of  these \Lttlngs  are  shown  In  riguc^2« 
Take  a  good  look  at  the  fittings  in  figure^ 2  then  look  at  the  real  l^xing 
on  display.  Learn  the  naines  of  these  fittings  -  you  are  a  professitmal 
petroleum  man  and  you  must  know  the  language  of  your  profession.  % 

When  you  feel  you  know  the  information  contained  in  this  program, 
notify  your  instructor  for  further  instructions. 
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STANDARD  ELBOW  i  STANDARD  TEE       TEE  WIT>«_  SClfAfER  GUIDE 


 ,  ■ . — *  . . .  y. 


BLANK  END 


90°  ADAPTER  ELBOW 


45%  ELBOW 


REDUCING  TEE. 


REDUCER 


I 


FLANGE  ADAPTER  NIPPLE     THREADED  ADAPTER  Ntt»fLE 


Fittiytgt  for  groov§  typ#  pip*' 
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MANIFOLDS 


OBJECTIVE:    As  a  result  of  this  instruction  and  when  ^provided  with  a 
bulk  petroleum  facility  equipped  with  a  manifold,  the  student  will  be 
able  to  identify  the  ourposes  of  mani-^olds  used  in  bulk  petroleum 
operations,  identify  pioel  ines  by  standard  marking  codes,  and  operate 
the  manifold. 


REASON:    Tank  terriiinals,  the  place  where  large  quantities  of  "bulk  fuel" 
are  storad,  as  a  rule  are  designed  and  constructed  to  accommodate  more 
than  one  type  petroleum  product.    Once  a  tank  is  filled,  however,  that 
tank  is  usually  kept  in  single  product  service.    The  pipelines  which 
carry  product  away  from  the  tanks  are  generally  designed  to  carry  all  the 
various  products  from  the  numerous  tanks  in  the  terminal.    How  do  we  get 
the  product  from  any  of  these  tanks  into  a  multi-product  pipeline  without 
confusion  and  without  commingling  the. product  beyond  usefulness?  The 
answer  is  by  using  a  manifold.    You  will  learn  all  a  76W10  has  to  know 
about  manifolds  by  using  this  program.. 

PROCEDURE:    This  is  a  self-paced  program.    In  order  to  successfully  com- 
plete this  program  you  must  fol low  each  and  every  direction  given  -  TO 
THE  LETTER.    Don't  sk'ip  ahead  and  don't  hesitate  to  call  on  your  instructor 
if  you  need  help  or  don't  understand  something. 

The  first  part  of  this  program  j»/il  1  deal  with  product  flow  into,  out  of, 
and  through  a  manifold  system.    The  second  part  of  this  program  will 
teach  you  how  to  mark  and  recognize  pipeline  markings.    By  looking  at 
these  markings  you'll  be  able  to  tell  at  a  glance  just  what  type  of 
product  that  line  contains  or  is  used  to  handle.    The  last  part  of  the 
program  will  take  you  to  the  Petroleum  Training  Facility  where  you  will 
actually  operate  a  pipeline  manifold. 

Any  questions?    Let's  begin. 
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PART  1 


Go  to  the  study  area  in  Bldq  11400.    Remember  the  manifolds  you 
worked  with  on  Tank  Veh'Jes?    Well,  the  manifolds  you'll  learn  today  are 
basically  used  to  d.  the  same  thing  -  direct  the  flow  of  one  or  more 
pi  jducts  tr  wherever  you  want  them  to  go.    Its  just  a  little  larger  and 
controls  the  flow  of  a        more  fuel. 

Lets  take  a  look  at  a  simple  two  tank  manifold.    Pull  Figure  1  out  of 
your  prrgram  and  look  at  it.    Assume  that  all  valves  in  the  manifold  (1, 
2,  3,  4,  and  5)  are  closeu.    Try  to  trace  the  flow  of  fuel  from  Tank  J 
through  the  manifold  to  the  transfer  pump  and  out  of  the  Terminal  to  the 
outgoing  pipeline.    Write  tlie  numbers  of  the  valves  you  must  open  down 
here  

You  should  have  jpened  valve  number  1  and  valve  number  ^.    Look  at 
Figure  2  and  see  the  fuel  flow  (dotted  line).    Got  it? 

Now  try  to  take  fuel  out  of  Tank  #2  and  pump  it  to  the  "outgoing 
pipeline."    What  valves  would  you  open?   


You  should  have  opened  valve  number  3  and  valve  number  4.    Look  at 
Figure  3  and  see  the  fuel  flow  (dotted  line). 

Well,  now  you  know  how  to  use  a  manifold  in  order  to  take  fuel  out  of 
a  tank  and  Dump  it  out  into  the  pipeline.    If  you  don't  understand  what's 
happening,  review  what  we  have  just  talked  about  and  ask  your  instructor 
for  a  hand.    If  you  do  understand  everything  we've  talked  atout  so  far, 
read  on  and  see  how  to  use  the  manifold  to  transfer  product  from  one  tank 
to  another. 

Look  at  Figure  1  again  and  write  down  the  vaUes  you  open  to  move 
product  from  Tank  #1  to  Tank  #2.   


You  should  have  opened  valves  nurr^'^'^ed  1,  4  and  5  -  Look  at  Figure  4 
for  the  flow  of  product.  (Dotted  Line.) 

If  you  opened  the  correct  valves,  try  receiving  product  off  the 
pipeline,  move  it  through  the  pump  and  manifold  and  put  it  'nto  Tank  #2. 
What  valves  would  you  open?   


Look  at  Figure  5  for  the  "dotted"  line  of  product  flow.  You  see  that 
it  goes  through  valve  number  1  through  the  pump  then  through  vavles  number 
4  and  number  5  and  into  Tank  #2. 

If  you  didn't  open  these  valves  and  only  these  valves,  review  what 
we've  just  talked  about  or  ask  an  instructor  for  help.    After  you  feel 
thai  you  know  all  the  information  we've  discussed,  try  making  up  a  few 
pumping  situations  to  test  yourself. 
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Take  out  the  large  handout  titled,  "Tank  Farm  #1  Manifold."    As  you 
can  see,  there  are  10  storage  tanks.    The  manifold  is  exactly  the  same  as 
the  one  shown  in  Figure  1  that  you  just  worked  with  except  it's  larger. 
Take  out  your  pencil  and  trace  along  on  the  large  handout  as  we  follow  the 
flow  of  fuel  out  of  Tank  49 ^  through  the  manifold,  transfer  pump  and  into 
the  outgoing  pipeline.    Put  your  pencil  on  Tank  #9.    Draw  a  line  out  of 
Tank  #9  down  the  service  line  through  valves  numbered  90  and  91.    Keep  in 
mind  that  we  want  to  get  to  the  suction  side  of  a  transfer  pump.  Which 
valve  will  we  open  to  get  there?    Take  a  few  seconds  and  see.  Valve 
number  93  will  get  our  product  into  the  suction  side  of  pump  #1,  right? 
OK,  continue  drawing  your  line  going  through  valve  number  93  and  down  the 
line  to  the  pump.    Go  through  valve  number  300  into  the  pump  and  out  valve 
number  301  on  the  discharge  side.    Now  we  want  to  get  into  the  outgoing 
line.    What  valve  will  we  open  to  get  there?    Look  and  see!    As  you  can 
see,  if  you  ooen  valve  number  500  you  are  into  the  outgoing  pipeline.  Draw 
a  line  down  through  valve  number  500  and  go  to  the  right  out  through  valve 
number  504  and  down  the  outgoing  pipeline. 

Lets  review  what  we  just  did.    We  took  fuel  out  of  Tank  #9  and  into 
the  outgoing  pipeline.    Here  are  the  valves  we  ooened  starting  at  the  Tank: 
90,  91,  93,  300,  301,  500,  and  504. 

If  you  didn't  draw  your  line  to  trace  product  flow,  do  it  nowl 

Study  the  diagram  until  you  think  you  know  how  to  take  fuel  out  of 
any  tank  farm  and  pump  it  out  the  outgoing  pipeline. 

Think  you've  got  it?    OK,  use  your  pencil  if  you  think  it  helps  and 
trace  the  flow  of  fuel  out  of  Tank  #8,  through  the  manifold  and  transfer 
pump  #1,  and  into  the  outgoing  pipeline.    Write  the  valve  numbers  that 
you  would  open  to  perform  this  operation.    Then  check  below  to  see  if  you 
were  correct. 

These  are  the  valves  you  should  have  opened  starting  from  Tank  #8: 
80,  71,  73,  300,  301,  500  and  504.    What  are  the  settings  you  would  make 
if  you  used  transfer  pump  #2? 

You  Should  have  opend  valves  number  80,  71,  75,  302,  303,  502  and  504. 

Think  you  know  how  to  take  fuel  out  of  a  tank  and  pump  iu  out  the  out- 
going pipeline?    Try  a  few  situations  on  your  own. 

Here's  an  example  of  how  you  would  transfer  fuel  from  one  tank  to 
another  within  the  tank  farm.    We're  going  to  transfer  fuel  from  Tank  #1 
to  Tank  #3  using  transfer  pump  #2. 

The  following  valve,  will  be  opened  starting  from  Tank  #1:  Valve 
10,  11,  15,  302,  303,  36,  31,  30,  to  Tank  #3.    Trace  the  flow  of  fuel 
through  these  valves  if  you  haven't  already.    Then  try  the  following: 

HS2 


222 


Transfer  product  from  Tank  #5  to  Tank  §7  by  using  transfer  pump  #1. 

If  you  didn't  open  the  following  valves  starting  at  Tank  #5,  go  back 
and  review  this  portion  of  the  program.    Valve  50,  51,  53,  300,  301,  74, 
71  ,  and  70. 

Don't  go  any  further  in  this  program  if  you  don't  understand  what's 
been  discussed  up  to  this  point.  Review  the  portions  of  the  program  you 
don't  understand  or  ask  your  instructor  for  help. 

If  you  do  know  what's  going  on  we  have  one  more  thing  to  learn  on 
the  operation  of  a  pipeline  manifold,  then  we'll  go  outside  and  see  if 
you  can  operate  the  real  thing. 

This  exercise  will  deal  with  taking  fuel  from  the  incoming  pipeline 
and  putting  it  into  a  tank  in  the  farm.    Remember,  the  fuel  coming  In  off 
the  pipeline  is  under  pressure  and  can  get  to  the  tanks  all  by  itself. 
You  don't  have  to  use  the  transfer  pump.    All  you  have  to  do  is  open  the 
correct  valves  and  let  the  fuel  flowlll 

Try  taking, fuel  from  the  incomeing  pipeline  and  put  it  in  Tank  #10. 
Remember,  you  don't  have  to  use  the  transfer  pump.    In  order  to  get  the 
fuel  into  Tank  #10  you  should  have  opened  valve  507,  503,  501,  107,  101, 
and  100.    Trace  the  flow  and  see  what  we  mean.    Try  a  few  more  situations 
for  yourself.    See  if  you  can  operate  the  manifold  in  a  multi-product 
situation.    Try  receiving  or  issuing  multiple  fuels  from  the  pipeline. 
Then,  when  you  feel  you  know  how  to  operate  a  manifold,  try  the  following 
exercise. 
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PRACTICAL  EXERCISE 

1.    Using  transfer  pump  #2,  pump  fuel  out  of  Tank  #1  out  the  outgoing 
pipeline.    List  the  valves  you  would  open  starting  at  Tank  r^2. 

To  find  out  if  you're  right,  check  the  solution  on  the  following  page. 

2..  Try  transferring  fuel  from  Tank  #9  to  Tank  #4  using  transfer  pump  #1 . 
List  the  valves  you  would  open  starting  at  Tank  #9. 

Check  the  following  page  for  the  correct  answer. 

3.    Take  fuel  from  the  incoming  pipeline  and  put  it  in  Tank  #3. 

a.  Do  you  have  to  use  a  transfer  pump?   

b.  List  the  valves  you  would  open  starting  at  valve  number  501. 

Check  your  answers  on  the  following  page. 
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SOLUTION  #1 


You  should  have  opened  the  following  valves:  Tank  #1,  Valves  10,  11, 
15,  302,  303,  502,  and  504. 


SOLUTION  #2 

You  should  have  opened  the  following  valves:  Tank  #9,  valves  90,  91, 
93,  300,  301,  44,  41,  40,  and  Tank  #4. 


SOLUTION  #3 

a.  No.    You  don't  have  to  use  a  transfer  pump,  because  the  fuel  comes  off 
the  pipeline  with  enough  pressure  to  move  through  the  manifold  and  into 
the  receiving  tank. 

b.  You  should  have  opened  the  following  valves:    501,  37,  31,  and  30. 


If  you  had  any  problems  with  the  above  exercise,  go  back  and  review  the 
program  materials  or  ask  an  instructor.    If  you  didn't  have  any  problems, 
go  on  to  Part  2  of  this  program. 
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PART  2 

Go  to  the  pioeline  display  area.^  Take  a  look  at  the  manifold  set-up 
on  the  left.    Now  you  see  that  the  manifold  valves  we've  been  opening 
"on  paper"  are  really  plug  valves.    See  the  wrench?    As  you  recall,  the 
valve  is  ooened  and  closed  by  turning  the  valve  stem  with  the  wrench. 
How  can  you  tell  that  t1ie  valve  is  open  or  closed?    Look  at  the  valve 
stem,  see  the  white  arrow  or  tab?    When  this  tab  or  arrow  (depending  on 
who  manufactured  the  valve)    points  to  the  direction  fuel  would  take  in 
moving  through  the  valve,  the  valve  is  open.    When  the  arrow  or  tab 
points  across  the  valve,  the  valve  is  closed.    Try  ooening  and  closing 
the  valve  and  see  what  we  mean. 

Now  find  yourself  a  seat  in  fronc  of  the  Dice  section  with  all  the 
yellow  strioes  and  lettering  painted  on  them.    These  stripes  and  product 
names  weren't  just  painted  on  the  pipes  because  the  Quartermaster  School 
thought  it  would  look  nice  that  way.    This  is  a  marking  system  that  the 
Defense  Deoartment  says  must  be  used  to  identify  liquid  petroleum  pipe- 
line systems.    The  stripes  are  painted  around  the  pipe  so  that  even  if 
you  are  too  far  away  to  read  the  product  name,  you  can  still  tell  what 
product  the  line  is  used  for       if  you  know  the  marking  code! 

Here  is  how  we  mark  petroleum  pipelines: 

Aviation  gasolines  -  1  yellow  band 

Automotive  gasolines  -  2  yellow  bands 

Jet  fuels  -  3  yellow  bands 

Diesel  fuels  -  4  yellow  bands 

Multi- product  lines  -  1  wide  band 

In  addition  to  the  yellow  bands,  the  product  name  is  printed  in  white 
on  a  black  background.    Look  at  the  display  and  see  how  the  pipes  are 
marked. 

Rail  cars  and  storage  tanks  and  tank  trucks  use  the  same  type  of 
marking  system  only  the  stripes  don't  go  all  the  way  around  (encircle) 
them..    The  exact  width  of  the  bands  and  height  of  the  lettering  is 
contained  in  Military  Standard  161D. 

The  important  thing  for  you  to  remember  is  the  number  of  stripes  you 
see  on  a  oipe,  railcard  storage  tank,  or  tank  truck  and  what  product  they 
identify.    Learn  them  because  you  will  be  tested  on  how  well  you  can  iden- 
tify a  product  by  looking  at  the  marking  code.    When  you  think  you  know 
"pipeline  identification",  try  the  following  exercise. 
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1.    If  you  saw  a  pipeline  from  a  long  distance  away  and  couldn't  read 
the  painting  but  could  see  2  yellow  stripes,  what  petroleum  product  does 
that  1 ine  contain? 


2.  How  many  stripes  would  you  paint  on  a  bulk  storage  tank  to  indicate 
aviation  gasoline? 


3.    A  single  wide  yellow  stripe  on  a  pipe  signifies  what? 


4.    Is  the  painted  portion  of  the  marking  code:  (underline  answer) 
a  -  white  letters  on  a  black  background? 
b  -  black  letter:::-  jH  a  white  background? 


5.  How  would  you  mark  a  pipeline  that  contains  diesel  fuel  (how  many 
stripes)? 
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SOLUTION 

The  answers  to  the  questions  on  the  preceeding  page  are: 

1.  Automotive  gasoline. 

2.  One  (1  )  yel low  stripe. 

3.  Mul ti -product  pipeline  use. 

4.  a  -  white  letters  on  a  black  background. 

5.  Four  (4)  yellow  strioes. 


If  your  answers  didn't  match  t^he  solutions,  go  back  i\nd  study  part  2 
of  this  program  or  ask  your  instructor  for  help. 

When  you  feel  that  you  know  pipeline  marking,  go  on  to  part  3  of  this 
program. 
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PART  3 


In  this  part  of  the  program  you  will  actually  operate  a  pipeline 
manifold.    Go  to  the  Depot  manifold  in  the  Petroleum  Training  Area. 

Take  a  few  minutes  and  look  the  Depot  over.    Stand  at  the  pump  and 
look  toward  the  Rail  car.    See  the  pipes  to  your  left  leading  away  from 
the  Depot?    The  pipes  furthest  away  from  you  lead  to  other  terminals 
and  eventually  out  onto  the  pipeline. 

This  Depot  has  many  functions  but  the  most  important  is  to  load  and 
off-load  railcars.    This  part  of  the  program  will  teach  you  how  tc  transfer 
fuel  between  Tank  #11  and  #12.    Also  you  will  learn  how  to  load  and  off- 
load the  railcar,  pump  out  of  DeDot  to  a  pipeline  terminal  and  receive 
fuel  from  a  pipeline  terminal. 

Ready?    Lets  get  on  with  it  I 


OPERATION  #1   

Transfer  fuel  from  Tank  #11  to  Tank  #12  using  pump  #10.    In  this 
poeration  you  will  be  told  which  valves  must  be  opened.    The  you  will 
be  given  a  practice  exercise  to  see  how  well  you  can  perform  a  similiar 
operation  with  no  help. 

NOTE:    Check  all  valves  at  this  time  and  make  sure  they  are  all  CLOSED. 

The  best  way  to  trace  the  flow  of  fuel  in  this  operation  is  to  walk 
along  the  same  path  the  fuel  will  follow.    Go  to  Tank  #11  and  stand 
beside  the  tank  service  line  (line  going  into  Tank  #11  that  takes  product 
into  and  out  of  tank).    Open  the  rising  stem  gate  valve  marked  number 
11-1.    The  fuel  is  now  stopped  by  valve  number  11-3.    Open  valve  number 
11-3  and  the  fuel  flows  to  the  suction  side  of  pump  #10.    Open  the  green 
suction  valve  and  the  red  discharge  valve  (don't  open  -.he  red  discharge 
valve  at  this  time).    Now  the  fuel  is  into  the  marilToid.    The  task  before 
you  is  to  open  only  those  valves  which  will  permit  fuel  to  flow  thorugh 
the  manifold  and  into  tank  #12.    Take  a  minute  and  see  if  you  can  deter- 
mine which  valves  need  to  be  opened  to  put  fuel  into  the  line  going  to 
Tank  #12.    Easy  right?    You  should  see  that  if  you  open  plug  valve  #12-8 
fuel  will  flow  into  Tank  #12's  service  line.    Trace  the  flow  of  fuel  from 
the  pump,  through  valve  number  12-8  and  into  the  Tank  #12  service  line. 
Now  walk  down  the  service  line  toward  Tank  #12.    Open  rising  stem  gate 
valves  number  12-2  and  12-1  and  the  fuel  will  flow  into  Tank  #12. 

Lets  review  what  we  have  just  done.    We  set-up  the  manifold  to 
transfer  fuel  from  Tank  #11  to  Tank  #12  using  transfer  pump  #10.    Here  is 
a  list  of  all  the  valves  that  were  opened  to  perform  this  operation 
starting  from  Tank  #11:    #11-1,  #11-3,  pump  suction  valve,  pump  discharge 
valve,  plug  valve  #1?  3,  gate  valves  numbered  12-2  and  12-1. 
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Review  this  operation  until  you  think  you  have  it  down  pat.    Don't  go  or 
to  the  next  operation  until  you  are  sure  of  yourself.    When  you  feel  you 
know  how  to  transfer  fuel  from  tank  to  tank  at  Depot,  move  on  to  practical 
exercise  #1 . 

[lOTE:    CLOSE  all  valves  at  this  time! 

PRACTICAL  EXERCISE  #1 

In  this  operation  you  will  be  required  to  transfer  product  from  Tank 
^12  to  Tank  ^11  using  transfer  pump  ^^11.    Take  your  time  and  make  sure 
yo'j  open  the  carrect  valves.    You  don't  have  to  actually  open  any  valves, 
just  write  them  down  in  the  space  below  starting  at  Tank  #12.    When  you 
have  written  down  the  valves  you  think  must  be  opened  to  perform  th'iS 
operation,  take  the  list  to  your  instructor  and  he'll  tell  you  whether  or 
not  you  are  correct.    Don't  have  him  check  your  list  unless  you  feel  sure 
of  your  valve  choices. 

List  of  valves  to  be  opened  starting  from  Tank  #12:   

If  your  choice  of  valves  was  corre:t  go  on  to  Operation  #2.    If  not, 
review  operation  #1  and  try  practical  exercise  #1  again.    Don't  go  on  to 
operation  #2  unless  you  understand  operation  #1  completely. 

OPERATION  #2 

This  operation  will  deal  with  the  Rail  Tank  Car.    We  will  take  fuel 
out  of  Tank  #11,  through  the  manifold  and  pump  it  into  the  top  of  the 
rail  car  using  transfer  pump  #9. 

NOTE:    Rail  tank  cars  can  be  filled  through  the  top  by  using  the  overhead 
fill  stand  or  through  the  bottom.  ---More  about  this  when  you  get  to  the 
Rail  Tank  Car  program. 

Look  over  the  Deoot  manifold  and  try  to  get  a  feel  for  what  we  are 
going  to  do,  then  go  to  Tank  #11.    Out  task  is  to  get  fuel  from  Tank  #11 
into  the  suction  side  of  pump_-#9.    We  can  do  this  by  opening  valve  number 
11-1  (open  itl),  now  ooen  11-5.    Follow  the  line  into  the  manifold  area 
and  you.  see  that  the  fuel  flows  freely  from  valve  11-5  to  the  green  suction 
valve  on  pump  #9.    Open  the  suction  valve  and  the  red  discharge  valve  (don't 
open  the  red  discharge  valve  -  just  oretend).    Now  we  have  fuel  in  the 
manifold.    Open  plug  valves  D-9,  D-5,  and  P-2  (trace  the  fuel  flow).  The 
fuel  is  now  on  its  way  to  the  rail  tank  car  through  the  line  marked  "Rail 
Car  -  Overhead".    Go  back  and  review  what  you  just  did.    Here  is  a  list 
of  the  valves  you  opened  starting  at  Tank  #11:    valve  11-1,  11-5,  green 
suction  valves  on  pump  #9,  red  discharge  valve,  D-9,  D-5  and  P-2. 
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Trace  the  flow  of  fuel  from  Tank  ^11  to  the  rail  tank'  car.    When  you 
feel  you  know  this  operation  go  on  to  practical  exercise  #2.    Don't  go 
on  unless  you  understand  what  youVe  doingl 

CLOSE  all  valves  at  this  time! 

PRACTICAL  EXERCISE  #2 

Move  product  from  the  rail  tank  car  to  tank, #12  using  transfer  pump 
r?10.    Write  down  the  valves  you  would  open  starting  at  gate  valve  number 
R-4  (between  the  rail  car  and  depot  manifold).    List  of  valves  to  be 
opened  starting,  at  the  rail  tank  car:  


When  you  feel  that  the  valves  on  your  list  will  get  the  job  done, 
.show  it  to  your  Instructor  to  find  out  if  you're  right.    If  you  are,  go 
on  to  Operation  #3.    If  you  didn't  pick  the  c(3ti^ect  valves,  review 
Operation  #2  and  do  Practical  Exercise  #2  again.^'^on't  go  on  to  Opera^tion 
#3  until  you  know  what's  happeninn. 

NOTE:    Close  all  valves  at  this  time. 


OPERATION  #3 

In  this  part  of  your  program  you  will  receive  product  from  a  terminal  — 
under  pressure— and  put  it  in  Tank  #12.    Remember,  the  product  is  coming 
into  the  depot  under  its  own  pressure  so  you  don't  have  to  use  a  transfer 
pump  to  pump  it  into  Tank  #12.    Just  open  the  correct  valves  and  it  will 
flow  into  the  tank  all  by  itself. 

Stand  at  a  pump  facing  toward  the  rail  car.    See  the  pipes  leaving  the 
manifold  to  your  left?    Go  the  pipe  marked  "L  -  Line".    Walk  along  the 
pipe  away  from^th^  manifold  till  you  come  to  valve  number  L-5.    When  this 
valve  is  opened  fuel  will  fill  the  line  and  move  toward  the  manifold. 
Hp^9  are  the  valves  that  must  be  opened  to  make  the  product  flow  into 
■^^^nk  #12..   Starting  at  valve  number  L-5:    12-8,  12-2  and  12-1.    Trace  the 
f  ')w  of  fuel  through  the  valves  and  review  this  operation  until  you  know 
it.    When  you  have  it  all  together,  go  on  to  Practical  Exercise  #3. 

NOTE:    Close  all'  valves  at  this  time. 


PRACTICAL  EXERCISE  #3 

In  this  exercise  you  will  be  required  to  take  product  out  of  Tank  #11 
and  pump  it  out  the  "L-Line"  using  pump  #10.    Write  down  the  valves  you 
would  open  to  perform  this  operation-  starting  at  Tank  #11:   


pi 


When  you  feel  confident  that  you  have  made  the  correct  valve  choices, 
check  with  your  instructor  and  find  out  what  he  says.    If  you  have  made 
the  correct  choices,  you  have  completed  this  program  and  are  ready  to  go 
on  to'  the  next  program  in  the  course.    If  you  haven't  made  the  correct 
choices  on  which  valves  should  be.  open  for  this  operation,  review  oper- 
ation, review  operation  #3  and  then  try  practical  exercise  #3  again. 

REMEMBER:    Before  you  operate  a  manifold  and  after  you  operate  one, 
CLOSE  ALL  VALVES.    This  prevents  fuel  flow  in  a  direction  you  might  not 
want  it  to  go -in.    By  closing  all  valves  and  then  opening  only  those  you 
want  to,  you  can  be  positive  of  the  direction  fuel  will  flow  through  the 
manfold. 
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INTRODUCTION 


In  almost  every  POL  terminal   tha>  it  c     a  t 
inch  single  Stag.  P„„p.     l^eSaf  c  1  '.eS,  f 

or  a  'Teeder  Pump."  Whatever  you  call  It  vou  h  "  transfer  Pump" 
Supply  Specialist  you  win  be  operltijg  thirpump  "  '  f""leun, 

ators"aJ^t:"L^\°^5  hl'tfo™::!":  ?hL"'"  5~  " 

carefully  .„„  f„nov  y„u,  dL^c^oL  cLse^y"''  -"■^-tion. 

thi/p':p"irBld"°luoo''''  *°  " 


area  for 


OBJECTIVE 


As  a  result  of  this  instruction  and  whpn  -^r^-i^-ed  -i-^  -  -•  ^  •  ' 
..ngxe-stage  pump  unit  and  facilities,  the^stud^^t  Sni  ^f^^^'^"^"' 
operator  maintenance  and  fill  out  DA  FnrT?!^^  ^^^^  ^°  perform 

operate  the  pump  unit  in  L  ordance  with  g.ven  sUuatr'''"''r  ^"'"^ 
safety  precaution  checks.  situations,  and  perfoi 


3rm  all 
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PART  ONE 


In  this  part  you  will  learn  some  general  information  about  this  pump. 
Read  carefully  the  information  that  follows. 

The  pump  is  normally  found  at  terminals,  tank  farms,  and  most  places 
Where  bulk  fuel  is  transferred.     It  is  used  in  truck  and  rail  car ^loading, 
bulk  reduction  stations  and  tank  farm  complexes  as  a  transfer  puii^p.  It 
is  also  used  as  a  feeder  pump,  to  pump  fuel  to  pipeline  pump  stations. 

The  proper  name  of  this  unit  is  "Pump,  Centrifugal,  Gasoline  Driven, 
Skid  Mounted,  6  -  Inch,  1120- GPW,  Self-Priming".     From  the  name  you  can 
see  the  pump  is  rated  to  pump  1120  gallons  per  minute.     The  whole  unit  is 
skid  mounted  with  a  shipping  weight  of  3400  pounds. 

The  engine  is  a  6  cylinder,  gasoline  powered,  water  cooled  engine,  and 
develops  60.4  horsepower.     The  gas  tank  holds  13  gallons  when  full.  The 
crankcase  holds  8  quarts  of  oil  with  a  filtec.     Tine  normal  operating  speed 
is  1800  RPM.     The  idle  (warm  up)  speed  to  400  to  600  RPM. 

For  detailed  information  you  can  refer  to  TM  5-4320-233-15. 
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ANSWER  THE  FULLUWING  QUESTIONS 
1.     How  is  the  pump  primed? 


What  is  the  warm  up  speed  of  the  engine? 


3.     At  1800  RPM  what  is  the  gallon^  per  minute  rating  of  the  pump? 


What  kind  of  fuel  is  used  in  the  engine? 


5.     How  is  the  engine  cooled? 


6,     l-Jhat  is  the  horsepower  of  the  engine? 


7.     Where  would  you  normally  find  this  pump? 


8.     What  is  the  pump  used  for? 
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,\NSWER?  TO  QUESTIONS  ON  PAGE 

L,  It  is  self-priming. 

2,  400  Co  600  RPM 

3,  1120  GPM 

4,  Gasoline 

5,  It  is  water  cooled  using  a  radiator. 

7.  The  PU.P  is  found  is  use  wherever  bulk  fuel  is  handled  in  the  Ar.y. 

8.  The  pump  is  used  as  a  transfer  pump  ia  terminal  operations  and  as  a 
feeder  pump  in  pipeline  operations. 

If  vour  answers  don't  agree  re-read  Page  ^/2.     If  you  have  a  question 
feel  tree  to  ask  your  instructor  for  help. 
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PART  TWO 


In  this  part  you  will  take  a  close  look  at  the  various  parts,  controls, 
and  instruments  on  the  pump  and  engine.     As  each  part  is  discussed,  locate 
it  on  the  engine  in  front  of  you  so  you  will  know  exactly  where  everything 
is  and  how  it  works.     If  you  should  have  a  problem,  see  your  instructor. 

Stenciled  on  thfe  pumping  assembly  are  numbers  (1)  through  (4).  These 
numbers  are  on  this  pump  to  help  you  locate  the  items  discussed. 

1.  On  the  front  of  the  pump  you  see  number  (1).     This  is  the  suction 
port  of  the  pump. 

2.  Number  (2)  is  the  discharge  port.     Just. above  the  number  (2)  is  an 
air  eliminator  valve.     This  is  a  manually  operated  valve  and  during  warm 

up  you  open  this  valve  just  long  enough  to  eliminate  air  from  the  pump. 

3.  Just  below  the  discharge  port  and  on- the  pump  body  you  see  a  square 
plug.     This  plug  is  the  priming  port  for  this  pump.     Even  though  this  pump 
is  a  self  primer,  there  are  times  when  it  must  be  primed.     For  example  a 
newly  installed  pump  must  be  primed  before  :he  engine  is  started. 

4.  On  the  other  side  of  the  pump  you  will  find  a_similar  plug.  This 
plug  is  a  drain  plug  foV  the  upper^pump-Gaser^n""!^  pipeline  operations^ 
you  may  find  a  line- tap  iir  this  port  for  drawing  off  samples  or  for  refueling 

_,.the  pump  station  fuel  supply. 

5.  Below  the  suction  port  and  nea;-  the  bottom  of  the  pump  you  vill 
find  another  square  plug.  This  plug  is  the  drain  plug.  In  cold  weather 
this  plug  is  used  to  drain  the  pump  when  water  is  suspected  in  the  pump. 

6.  Find  the  number  (3)  on  the  back  side  of  the  pump.     This  number  is 
on  the  oil  reservoir  for  the  pump  maih  bearing.     Always  make  sure  this  cup 
has  oil  in  it  before  you  start  the  pump  and  during  operations  check  it  fre^ 
quently  to  make  sure  there  is  always  oil  in  this  cup. 

7.  Go  to  the  discharge  side  of  the  pump  and  locate  mumber   f4) .  Number 
(4)  is  on  the  pump  drive  shaft  housing.     Just  below  number  (4)  is  a  sight 
glass.     Never  operate  the  pump  unless  the  sight  glass  is  at  least  half  full 
of  oil.     When  it  gets  low  on  oil  remove  the  small  plug  on  top  of  ihe  shaft 
housing  and  pour  oil  in  that  hole  until  the  sight  glass  is  one  hal^  to  three 
quarters  full.     Never  fill  it  full. 

8.  Numbers  (5)  throup.h  (12)  are  on  the  engine  components  of  this  unit. 
Locate'number  (5).     Number^  (5)  is  on  the  gas  cap  and  this  is  where  fuel  is 
ndded      Use  onlv  automotive  gasoline.     Never  fill  the  tank  completely  full, 
^.^ter  operations  fill  the  tank  to  3/4  full.     The  tank  gage  is  just  to  the 
right  of  the  fill  ipie.     Sometimes  these  gages  stick.     If  this  happens, 

tap  it  gently  with  the  side  of  your  hand. 
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9.  Locate,  number  (6).     Number  (6)  is  on  the  protective  cover  of  the 
engine  air  filter.     Raise  the  bottom  of  the  cover.     Loosen  the  wing  nut 
and  remove  the  pan.     Before  operations  you  should  check  inside  this  pan  to 

be  sure  the  oil  is  not  dirty  and  the  oil  is  up  to  but  not  over  the  fill  line. 

NOTE:     There  is  no  oil  in  this  pan  so  you  can  see  clearly  the  fill  line  and 
how  the  pan  is  constructed.     On  the  engine  you  will  operate  in  the  PTF  be 
sure  that  oil  is  in  the  pan  and  at  the  proper  level. 

10.  The  side  panel  on  the  right  side  is  numbered  (7).     It  is  in  the 
raised  position.     Notice  how  the  panel  is  held  up  by  the  peg  and  latch. 
During  operations  both  panels  should  be  up  to  prevent  overheating.  l>Jhen 
not  in  operation  the  panels  should  be  down  to  protect  the  engine. 

11.  Locate  number  (8).     This  is  on  top  at  the  rear  of  the  engine. 
Number  (3)  is  on  the  cover  panel  of  the  radiator  cap.     Raise  the  cover  and 
look  inside  at  the  radiator  cap.     Before  operating  this  engine  check  inside 
to  be  sure  the  coolant  level  is  at  least  high  enough  to  be  touched  by  your 
finger.     Do  not  fill  the  radiator  completely  full. 

12.  Locate  number  (9).     This  is  the  battery  cover.     Be  careful  when 
renioving  this  cover  so  that  you  don't  touch  the  battery  terminals  and  short 
out  the°batteries.     Remove  this  cover  now  and  note  how  the  batteries  are 
installed.     Water  should  be  even  with  the  fill  mark  indicated  in  the  cells. 

13.  Locate  number  (10)  on  the  left  side  of  the  engine.     Raise  this 
cover  panel  and  locate  the  oil  dipstick.     Before  starting  the  engine  the 
oil  should  be  up  to  the  "FULL*'  mark  on  rhe  dipstick  but  not  over  the  FULL 
mark.     After  noting  the  dip  stick  close  the  panel. 

14.  Locate  number  (11)  near  the  control  panel.     Just  below  the  number 
(11)  you  see  a  round  screw  cap.     Unscrew  this  cap  and  you  will  see  an  elec- 
trical outlet.     This  is  called  the  battery  charging  receptacle.     By  running 
a  slave  cable  from  this  receptacle  to  one  on  another  similar  unit  it  is 
possible  to  "jump  start"  or  recharge  the  batteries  quickly  and  easily. 
Replace  the  screw  cap. 

15.  Locate  number  (12).     This  is  on  the  control  panel  cover.  Check 
each  item  on  the  control  panel        listed  below  and  remember  all  information 
noted  for  each. 

a      Oil  pressure  Gage:     On  the  bottom  of  this  gage  is  a  safety  shut 
off  reset  switch.     "BEFORE  STARTING  THE  ENGINE  THIS  BUTTON  MUST  BE  PRESSED 
TO  RESET  THE  SWITCH".     During  normal  operations  at  1300  RPM  the  oil  pressure 
should  read  between  40  and  50.  PSI.     At  idle  speed  (400  to  600RPM)  the  oil 
pressure  should  read  over  7  PSI. 


f) 
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b.    Ammeter:     Indicates  the  rate  of  charge  or  discharge  to  the 
batteries.     It  should  show  a  slight  charge  during  normal  ^operations.  If 
it  shows  any  discharge  i:  indicates  that  something  could  be  wrong  with  the 
electrical  system. 

c      Water  Temperature.  Gage  and  Safety  Switch:     The  normal  operating 
temperature  of  the  engine  is  between  150°  and  185°F.     The  gage  incorporates 
a  safety  switch  that  autoip.acically  shuts  off  the  engine  if  it  overheats. 

d.     Tachometer:     This  gage  indicates  engine  speed.     Each  mark  repre- 
sents 100  RPM.     Idle  speed  is  400  to  600  RPM  and  normal  operating  speed  is 
1800  RPM. 

e      Primer:     This  control  is  actually  a  hand  pump  that  pumps  raw 
gasoline  into  the  intake  manifold,     l^hen  the  engine  is  cold  it  may  require 
vou  to  pump  this  primer  four  or  five  times  before  starting      Do  not  use  the 
primer  on  a  hot  engine  as  it  may  cause  the  carburetor  to  flood.     To  operate 
the  pump,  pull  it  all  the  way  out  then  push  it  all  the  way  in. 

f      Throttle:     To  set  the  throttle  on  idle,  push  the  RED  button 
in  and  while  holding  it  in,  pull  the  whole  throttle  control  all  the  way 
out  (about  4  inches).     After  the  throttle  is  all  the  way  out,  release  the 
RED  button  and  turn  the  handle  one  turn  to  the  right.     This  should  be  set 
for  idle  speed.     To  increase  RPM  turn  the  handle  clockwise. 

a      Battery  Disconnect:     Turn  this  switch  to  the  "ON"  position 
before'attempting  to  start  the  engine  and  leave  it  "ON" -during  operations. 

h.     Magneto  Switch:     The  Magneto  Switch  is  just  below  the  battery 
Disconnect  Switch.     On  this  display  pump  it  shows  that  the  switch  should 
be  in  to  start.     This  is  a  NON-STANDARD  switch.     On  the  pumps  you  will 
operate  in  the  PTF  you  will  have  the  Standard  Switch.     The  Standard  Switch 
must  be  "OUT"  to  be  "ON"  and  "IN"  to  be  "OFF".     The  switch  must  be  ON 
before  starting  the  engine  and  left  "ON"  during  operations. 

Choke-     The  choke  control  is  just  below  the  Magneto  Switch, 
^.-hen    carting  a  cold  engine  you  will  need  to  pull  this  out  about  half  way 
and        very  cold  weather  about  three-fourths.     As  soon  as  the  engine  begins 
to  r      smoothly,  during  warm  up,  push  the  choke  back  m. 

CAUTION:  Do  not  leave  the  choke  out  while  pumping.  This  will  cuase  over-- 
h  ^atinfe. 

i       Starter:     The  starter  button  is  just  belo-'  the  choke  control. 
KVn  starting  the  engine,  dc  not  press  the  starter  more  than  5  seconds  at 
a  time      Alwavs  release  the  starter  button  as  soon  as  the  engine  fires. 
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k.    Sxiction  Gege:    The  ruction  gage  measures  the  positive  pressure 
coming  into  the  jmsp  or  the  vacuum  pressure  in  cases  where  the  pujip  is 
pulling  fuel  In  at  a  faster  rate  than  natural  flow, 

1.    Discharge  Gage:    The  discharge  gage  indicates  the  pressure  on 
the  fuel  as  it  leaves  the  pun?).    A  sudden  increase  in  discharge  pressure 
could  nean  a  closed  valve  en  the  discharge  side  and  a  sudden  drop  could 
mean  loss  of  prime  or  a  ruptured  line  on  the  discharge  side.    NEVIR  OPERAT:?: 
THE  PCMP  WITHOUT  PRDE. 


m.  Safety  bypass  Switch:  This  switch  provides  a  means  of  over- 
riding the  water  ten^rature  and  oil  safety  switches.  It  is  used  only  in 
extreme  emergency. 
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AlEVm  THE  FOLLOWING  QUESnONS 

1 .  How  much  gasoline  i.s  put  in  the  tsuak  after  operations? 

2.  When  do  you  reset  the  oil  pressure  safety  switch? 

3.  How  high  should  the  coolant  be  in  the  radiator  before  st^'^  *  ,  .i. 
U.    What  is  the  throttle  cpntrol  position  for  starting? 

5»    What  is  the  normal  operating  oil  pressiire? 


6.    What  i  s  the  normal  water  teirperature  du^^ing  operations? 


?•    What  is  idle  or  warm  up  speed? 


8,    What  is  normal  punping  speed? 


9*    In  what  position  is  the  Standard  M£^eto  Switch  *'0N"7 


10.  Where  should  the  oil  level  be  Ixi  the  sight  glass  on  the  pwp  drive 
shaft  housing? 
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ANSWERS  TO  QUESTIONS  ON  PAGE  //9 

1.  Tank  should  be  3/4  full. 

2.  Before  trying  to  start  the  engine. 

3.  High  enough  to  be  touched  by  your  finger. 

4.  All  the  way  out,   then  one  half  turn  clockwise. 

5.  Betw»^.en  40  and  50  PSI. 

6.  Between  150*^  and  185°  F. 

7.  ^400  to  600  RPh 

8.  IBOu  RPh 

9 .  OUT 

10.  ApproximaLely  half  full. 

If  your  answers  do  not  agree,  go  back  and  review  PART  TWO.     IC  you  Iiave 
problems  see  an  instructor. 
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PART  THREE 
OPERATION 

XOTE:     Befoix  going  to  the  PTF  to  perform  an  actual  operation  with  this 
pump  you  xust  coimnit  to  memory  all  the  information  contained  in  this 
PART  THRE':.     Look  at  the  display  model  and  memorize  what  you  must  do  fol- 
low Mig  this  outline. 

1.     Befoie  Operations  Maintenance. 

Check  bonding  cable. 

b.     Set  out  fire  extinguisher. 

Check  main  bearing  oil  cup. 

d.  Check  oil  level  in  sight  glass. 

e.  Check  gasoline  level. 

f .  Check  oil  in  air  breather. 

g.  Check  water  level  in  radiator. 

h.  Check  water  level  in  battery. 

i.  Check  engine  oil  dip  stick, 
j.     Check  TAMMS  forms. 

k.     Check  for  any  loose,  missing,  or  damaged  parts. 

?.     Starting  and  Warm-Up  Procedure:    Be  sure  to  follow  this  procedure  in 
the  exact  sequence  that  is  outlined. 

a.  Perform  before  operators  maintenance. 

b.  Close  all  valves  in  the  manifold. 

c.  Gage  the  storage  tank. 

d.  Open  the  valves  from  the  storage  tank  to  the  suction  side  of  the 
pump  including  the  suction  valve  on  the  pump.     (  Your  instructor  will  desig- 
nate which  tank  to  use). 
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e.  DO  NOT  OPEN  THE  PUHP  DISCHARGE  VALVE  but  open  the  other  valves  be- 
tween the  pump  discharge  and  the  receiving  point. 

f.  Open  both  side  panels  and  the  control  panel  on  the  engine. 

NOTE:     You  ar'e  now  ready  to  start  the  pump  but  check  with  an  instructor 
before  starting. 

g.  Puli  throttle  control  out  to  idle. 

h.  Pull  chock  out  half  way  (only  if  the  engine  is  cold). 

i.  Pump  the  fuel  primer  four  times  (only  if  the  engine  is  cold), 
j.  Press  oil  pressure  safety  switch  reset. 

k.  Turn  battery  disconnect  to  "ON". 

1.  'Pull  out  magneto  switch  to  "ON". 

m.  Press  starter  button.     (Not  more  than  5  seconds). 

n.     When  the  engine  starts,  release  the  starter  button  and  set  engira 
throttle  control  so  the  engine  idles  at  600  RPM.     If  ,  after  three  trys  the 
engine  doesn't  start,  repeat  steps  g  through  m.     If  it  still  doesn*t  start, 
check  with  your  instructor. 

o.     When  the  engine  is  idling  smoothly  push  the  c^ioke  control  in. 

p.^   While  the  engine  is  warming  up  open  the  air  eliminator  valve  on  the 
pump  briefly  to  let  out  any  air  in  the  pump. 

3.     Pumping  Operation:     After  the  pump  is  warmed  up  the  instructor  will 
give  you  the  go  ahead  to  pump  fuel.     Follow  these  steps. 

a.  Open  the  pump  discharge  valve. 

b.  Increase  RPM  to  1200. 

c.  l^en  the  receiving  point  personnel  state  they  are  receiving  and 
you  see  no  leaks  or  malfunctions,  then  increase  RPM  to  1800  RPM. 

d.  Watch  the  engine  gages  for  any  problem  and  watc i  the  pipes  for  leaks. 

NOTE:     Should  a  problem  occur  idle  the  pump  and  close  the  discharge  valve 
as  quickly  as  possible  and  notify  the  instructor. 
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e.    After  the  receiving  point  has  received  the  fuel  they  need  idle  the 
puop  and  close  the  discharge  valve. 

£•    Idle  the  punp  five  minutes  before  shutting  it  off. 

h*    Shut  Down  and  After  Operation  Maintenah>ei   After  the  puap  has  idled 
for  5  minutes  then  follow  this  procedure  in  order\andicated. 

a*    Turn  Battery  Disconnect  to  "OFF«»  positi^. 

b.  Push  Magneto  Switch  in  to  «»QFF"  position. 

c.  After  the  engine  has  stopped  con?3letely  push  the  throttle  control  in. 

d.  Close  all  the  valves  used  in  the  operation  including  the  pianp  suction 
valve . 

e.  Open  the  BLUE  vent  valves. 

f .  Gage  the  storage  tank. 

g*  Perform  after  operations  aaintenance  on  the  Eagine  and  Pur?:. 

BOTE:    The  after  operations  maintenance  is  the  sama  as  before  operations 
ejcept  that  you  will  return  the  fire  exiinguisher  to  proper  storage,  fill 
out  the  TAM16  forms  and  clean  up  the  equipment. 

When  you  are  sure  70U  can  remember  all  the  steps  in  this  PART  THRIE 
and  in  the  right  sequence  you  are  ready  for  PART  FODR« 
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PART  FOUR 

PRACTICAL  EXHRCISE 

Now  that  you  have  become  familiar  with  the  six  Inch  single  stage  pua?), 
go  to  the  Depot  Area  in  the  PTF,    The  instrictor  there  will  designate  which 
puap  and  storage  tank  to  use.   lou  will  work  with  other  students  in  Rail 
Tank  Car  Operations  and  will  be  required  to  fill  and  enpty  the  Rail  Tenk 
Car  using  the  Six  Inch  Single  Stage  Puirp.   Follow  the  procedure  as  outlined 
in  PART  THREE  of  this  program.    Upon  corpletion  of  this  practical  exercise,' 
the  instructor  will  give  you  the  examination. 

GOOD  LUCK  I 
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INTRODUCTION 


Rail  Tank  Car  operations  are  very  extensive  throughout  the  Army.  As 
a  Petroleum  Supply  Specialist  you  will,  sooner  or  later,  be  involved  in 
loading  and  unloading  rail  tank  cars.     During  this  self-paced  block  of 
instruction  you  will  become  fanjiliar  with  the  correct  methods  for  loading 
and  unloading  rail  tank  cars.     Read  all  your  instructions  carefully  and 
follow  directions  closely.     If  you  should  have  a  question  or  problem,  see 
your  instructor. 

OBJECTIVE 

As  a  result  of  this  instruction  and  when  provided  with  a  rail  tank 
car,  equipment  and  facilities,  you  will  be  able  to: 

1.  Position  the  tank  car,  ground  and  bond,  observing  all  safety 
precautions . 

2.  Inspect  the  tank  car,  sample  residue  innage  and  service  f c j 
which  intended. 

3.  Identify  two  methods  of  loading  and  unloading  a  rail  tank  car. 

4.  Load  the  tank  car  and  gage  with  both  the  long  pole  and  short 
poj-e  methods. 

5.  ^  Take  a  sample  and  temperature  of  the  product  after  loading  the 
tank  car.  ^ 

STEP  1:     Get  your  copy  of  FM  10-18  then  go  to  the  rail  tank  cnr  study 
area. 

STEP  2;     Turn  tic  Chapter  6,   FM  10-18  on  page  6-1.        ad  carefully  all  of 
Chapter  6  in  FM  10-18  before  proceeding  to  the  next  step.     Pay  particular 
attention  to  the  rules  of  safety  and  proper-  steps  for  loading  and  unload- 
ing.     When  you  finish  reading  the  FM,  go  Lo  step  3. 

STEP  3:     On  pages  4  thru  12  of  this  text  you  have  Annex  //I.     I1:ii3  is  an 
outline  of  the  steps  you  must  follow  in  tank' car  operations . 

t  .  ■  , 

Using  FM  10-18  ma'ke  notes  in  your  outline  for  each  of  the  blank 
spaces  ;in  the  outline.     In  the  next  step  vom  wij  1  be  going  to  the  PTF 
CO  load  and  unload  the  rail  car.     Take  good  notes  in  your  outline  and  fill 
in  the  blank  spaces.     You  will  be  able  to  use  this  outline  when  you  go  t.o 
the  nexc  step  in  the  PTF. 
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NOTE:    There  is  a  long  pole  and  a  short  pole  and  a  chart  showing  their 
use  in  building  11400,  rail  tank  car  study  area. 

STEP  4:    Having  completed  step  #3,  go  to  the  PTF  to  the  rail  tank  car 
area  and  the  sign  that  says  "RAIL  CAR  OPERATIONS".    You  are  now  ready 
to  familiarize  yourself  with  the  rail  car  and  the  safety  precautions 
you  must  follow.    Check  each  of  the  following  points  and  if  you  can  not 
find  them  or  have  a  question,  see  your  instructor. 

a.  Between  the  tracks  you  see  the  "TANK  CAR  CONNECTED"  sign.  This 
should  be  at  least  25  reet  but  preferably  50  feet  from  the  rail  car. 

b.  Just  in  front  of  the  wheels  note  the  ground  rod  and  wires. 

/        c.    Note  the  wooden  blocks  against  the  wheels. 

d.    Note  the  tank  car  mover.    This  is  a  long  heavy  pole  with  a 

metal  jack  on  the  end.    The  rail  car  can  be  moved  by  placing  the  jack  on 

the  track  and  against  the  wheel  then  pushing  down  on  the  handle.    Do  not 

move  the  rail  car. 


e.  Note  the  hand  wheel  brake.    The  brakes  can  be  locked  by  turning 
clockwise  and  setting  the  cog  lock  against  the  cog  wheel. 

f.  Note  the  diamond  "^"  shaped  bracket  at  the  end  of  the  shell. 
There  is  one  of  these  on  all  four  sides  of  the  rail  car.    There  are  signs 
to  be  placed  in  these  brackets.    One  side  says  "FLAMMABLE"    the  other 
side  says  "DANGEROUS  WHEN  EMPTY." 

g.  Go  around  to  the  right  side  of  the  rail  car  and  note  how  the 
fill  stand  is  bonded  to  the  rail  car. 

h.  Note  the  bottom  drain  with  ^te  valve  and  elbow  attached. 

i.  Note  sump  pit  under  the  drain. 

j.  Note  the  pluc  valves  on  the  6"  pipe  qoing  to  the  overhead  fill 

pipe. 

k.  Climb  up  on  the  fill  stand  and  note  the  fire  extinguisher. 

1.  Note  the  filling  tube  ^nd  the  operating  valve  with  rope  attached. 

m.    Open  the  hatch  cover  and  note  the  Bottom  Drain  Valve  Handle 
inside.    Turning  the  va]ve  all  the  way  to  the  right  opens  the  valve.  To 
the  left  close  it.    Try  tnis  one  time. 
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n.    Note  the  long  pole  anJ  short  pole  used  for  gaging  on  the  fill 
stand.    You  will  use  these  during  the  practical  exercise. 

0.    Note  that  one  bolt  on  the  4^atch  has  a  slot  in  it.    This  is  where 
the  seal  is  put  after  the  rail  car  is  leaded. 

D.    Go  back  to  the  ground  and  between  the  f il 1  stands  you  will  find 
a  sump  pit  beside  which  is  a  six  inch  pipe  coming  out  tf  the  ground  with 
two  four-inch  quick  couple  inlets.    This  is  where  the  fuel  line  is 
connected  when  you  bottom  drain  discharge  from  the  r^il  car.    The  hose 
for  this  is  in  a  trough  beside  the  tracks. 

STEP  5:    Now  that 'you  located  all  the  key  points  on  the  rail  car  use  your 
outline  and  rehearse  in  your  mind  all  the  steps  involved  in  loading  and 
unloading  operations.    After  you  are  sure  of  what  you  have  to  do  in  these 
operations  notify  your  ^nstructor  that  you  ars  ready  for  your  practical 
exercise. 

STFP  6:    Practical  Exercise:    You  will  be  working  with  other  students  at 
the  Depot  Terminal.    Follow  the  instructions  of  the  instructor  and  you 
will  load  and  unldBd  the  tank  car. 

STFP  7:    After  your  finish  with  your  practical  exercise  the  instructor 
will  afford  you  a  que«ition  and  answer  period.    If  you  have  any  questions 
about  what  you  have  learned  now  is  ♦  -e  time  to  clear  it  up. 

STEP  8:    Your  examination  at  the  p.nd  of  the  practical  exercise  will 
cover  all  you  have  learned  on  ra-f.  tank  cars.    There  will  be  special 
emphasis  on  gaging,  sampling,       ety,  spotting  the  rail  car,  and 
different  ways  to  load  and  unload  the  rail  car.    Review  your  notes  and 
if  you  need  to,  go  back  and  ge^'  FM  10-18  and  improve  your  notes.  This 
concludes  this  program  until  your  exam. 


GOOD  luck: 


259 


.  ANNEX  #1 
PETROLEUM  SUPPLY  SPECIALIST 

TERMINAL  OPERATIONS  -  RAIL  TANK  CARS 

Object  'es:  As  a  result  of  this  instruction  and  when  provided  with  a  rail 
tank  cai    equipment  and  facilities,  the  student  will  be  able  to: 

1.  Pc  .Ulon  the  tank  car,  ground  and  bond,  observing  all  safety 
precautions 

2.  Inspect  the  tank  car,  sample  residue  Innage  and  service  for  which 
intended. 

3.  Identify  two  methods  for  loading  and  unloading  a  rail  tank  car. 

4.  Load  the  tank  car  and  gage' with  both  the  long  pole  and  short  pole 
methods . 

5.  Take  a  sample  and  temperature  of  the  product  after  lotdtng  the 
tank  car. 

All  as  prescribed  in  TM  10-1101  and  FM  10-18, 
LESSON  OUTLINE 

1.    Description  of  tank  cars  and  loading/unloading  facilities. 

a.  General 

(1 )  Oome 

(2)  Shell 

b.  Loading  and  unloading  site. 

0) 
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(2) 
(3) 
(4) 
(5) 

c.    Loading  facilities  equipment. 
0)    Storage  tanks 

(2)  Transfer  pump 

(3)  Filter/ separator 

Overhead  loading  rack  for  loading  through  the  dome. 

(a) 
(b) 
(0 
(d) 
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d.  Unloading  facilities  equipment. 
2.    Preparation  for  loading. 

a.  Sampling 

b.  Spotting  rail  car. 
0) 

(2) 
(3) 
(4) 
(5) 
(6) 
(7) 
(8) 

c.  Removing  dome  cover. 
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(1) 

(2) 
(3) 
(4) 
(5) 

d.  Inspecting  tank  car. 
(1) 
C2) 
(3) 
(4) 
(5) 

3.    Loading  Operation. 

a.    Loading  through  dome  (overhead  loading), 
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0) 

(3)    Make  sure  bottom  outlet  valve  Is  closed, 
(a) 
(*)) 

(4) 
(5) 
(6) 

(a) 
(b) 

b.    Bottom  loading. 
4.    After-loading  operation. 


a. 


0 
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b. 
c. 
d. 
e. 


f. 


5.    Unloadtng  operations, 


b. 


d. 
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6.    After  unloading  operation, 
a. 


c. 


e. 


f. 


\ 


7.    Tank  car  gaging  equipment  and  gaging  methods 
a.    Use  of  the  tank  car  gage  stick. 

(1)    The  gage  stick  is  made  of  hardwood  or  other  suitable  material 
(a) 
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(c) 

(2)    The  long  pole  gage  stick  1s  about  10  ft.  long, 
(a) 
(b) 

b.    Gaging  methods. 

(1) 

(2) 

8.  Sampling  before  and  after  loading  and  unloading, 
a. 

b. 
c. 

9.  Sealing 
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a.  After  filling  a  tank  car  and  before  you  ship 'it,  you  must  seal  it 
with  a  rail  car  seal . 


(1) 
(2) 

D.    Before  unloadina  a  tank  car,  you  must  check  the  seals. 
(2) 

9.    Suninary  and  review. 


268 


QMS  300.510  PT 
■pS-D-9-PFS   •  '  . 


PROGRAMMED  TEXT  . 
TANK  MAINTENANCE 

D-9 


PROPONENT  DEPARTMENT:    Petrol eum. and  Field'^Services 

April  1977 


269^  -^1 


ERIC 


OBJECTIVE:  *  . 

As  a  result  of  this  instruction  and  when  provided  with  a  mine 
safety  set,  explosimeter ,  and  safety 'tools,  the  student  will  be 
able  to: 

1.  Fit  the  fresh  air  mask  of  the  mine  safety  set  to  his  face. 

2.  Fit  the  safety  harness  of  the  mine  safety  set  to  pis  body. 

3.  Identify  the  uses  of  the  explosimeter  in  detectitig  flammable 
vapors. 

4.  Operate  the  explosimeter  in  inspecting  a  hazardous  area. 

5.  Perform  external  maintenance  on  oetroleum  storage  tanks 
and  accessories .• 

All  as  described  1n    TM's  5-678  and  10-1109. 


INSTRUCTIONS: 

^   Read  this  program  carefully  and  follow  all  of  the  instructions 
given;    Lf  you  have  any  problems,  contact  your  instructor.  You 
will  be  tested  on  the  material  covered  in  this  program. 
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INTRODUCTION: 


In  any  terminal  operation  there  are  large  amounts  of  bulk 
fuels  that  must  be  stored,  issued  or  received.    To  handle  this 
fuel,  large  storage  tanks  are  necessary  and  like  all,  other 
equipment  you  use  and  handle  these  tanks  must  be  maintained. 

There  are  many  different  types  of  terminal  storage  tanks. 
The  most  common  tank  is  the  welded  steel  or  bolted  steel 
above  ground  tanks.    There  are  also  many  underground  tanks 
made  of  welded  steel  or  concrete.    Some  have  floating  roofs. 
As  a  76W  working  in  a  terminal  you  will  have  to  oerform 
inspections  and  maintenance  on  these  tanks.. 

When  inspecting  a  storage  tank  there  are  several  things 
to  check.    Study  the  following  list  of  checks  closely: 

1.  Check  the  tank  carefully  for  leaks. 

2.  Check  the  tank  for  rust  spots  or  exposed  melfal . 

3.  Chock  all  valves  to  see       they  are  operational  and 
not  leaking. 

4.  Check  the  ladder  to  insure  that  it  is  safe  to  use  and 
securely  attached  to  the  tari^. 

5.  Check  the  hinges  on  sampling  and  gaging  hatches. 

6.  Check  the  vents  and  make  sure  they  are  clear  and 
operational  . 

7.  Check  the  firewall  for  deterioration. 

3.    Check  the  water  drain  off  pipe  making  sure  it  is  clear 
and  oDerational . 


Some  storage  tanks  require  special  treatment  but  time  doesn't 
permit  a  study  on  each  type  of  tank  used  by  the  Army.    When  you 
get  to  your  duty  station  familiarize  yourself  with  each  tank. 
Anytime  you  discover  something  wrong  notify  your  NCOIC  immediately. 
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PRACTICAL  EXERCISE 


This  practical  exercise  requir*es  you  to  use  common  sense 
and  what  you  have  learned  in  previous  instruction. 


SITUATION:  You  have  just  inspected  a  storage  tank  in  a  tank 
farm  and  found  the  following  things  wrong.  You  notified  your 
NCOIC  and  he  told  you  to  take  care  of  it. 

REQUIREMENT:  Read  each  problem  and  in  your  own  words  state  what 
you  would  do  to  correct  the  situation. 


1.    The  gate  valve  on  the  inlet  pipe  is  leaking  around  the 

stem. 


2.    The  handle  on  the  water  drain  globe  valve  is  broken. 
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3.  The  ladder  has  several  bare  spots  and  the  metal  is 
beginning  to  rust. 


4.    The  cotter  pin  on  the  gaging  hatch  hinge  is  rusted. 


5.    A  rabbit  has  decided  to  set  up  housekeeping  in  the  water 
drain  pipe  in  the  firewall. 
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ANSWERS  TO  PRACTICAL  EXERCISE: 


If  you  don't  agree  with  these  solutions  or  have  a  better 
solution,  see  an  instructor  and  discuss  it. 


1.  Try  to  stop  the  leak  by  tightening  the  packing  gland 
nuts.    If  that  doesn't  work  then  repack  the  valve. 

2.  Replace  the  handle. 

3.  Clean  the  bare  spots  with  a  wire  brush,  solvent  and  dry 
rags,  then  paint  the  spots  with  paint  set  aside  for  this  purpose. 

4.  Replace  the  cotter  pin  with  a  new  one. 

5.  Remove  the  rabbit  and  nest  from  the  pipe  then  put  a  wire 
screen^  or  similar  device  over  the  end  of  the  pipe  to  prevent  the 
rabbits  return. 
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SAFETY  EQUIPMENT 


At  some  future  date  you  may  be  required  to  enter  a  storage  tank, 
possibly  for  cleaning.    Inside  a  storage  tank  you  will  find  toxic 
or  irritant  dusts  and  fumes.    In  order  to  protect  you  in  the  tank 
there  is  special  equipment  that  must  be  worn. 

NOTE:    Go  to  the  study  area  for  tank  maintenance  in  building  11400. 

The  next  step  will  be  to  work  with  a  buddy  and  assembly  the 
safety  equipment  and  put  it  on.    Study  the  pictures  and  captions 
on  the  following  pages  closely  and  put  on  the  equioment  as  you  see 
it  in  the  pictures. 

NOTE:    When  wearing  a  mask  your  buddy  must  keep  turning  the  blower 
handle  (air  pump)  in  order  for  you  to  get  air. 


6S 
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INSPECT  IT  All  BEFORE  AIID  AFJER  USE. 


ERIC 


illlBe^R  ClOVES 
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THE  ONLY  EQUIPMENT  RECOMMENliED  FOR  USE  INSIDE  TANKS 


N 

CO 


umm  nf  pairs  immediately 


PUTTING  ON  TIE  i  UI 


Nil  tm  mm  lo  put  \m  m  in  the  puu  sTuitPii  over 


fuiiiENGTH      mum  mum 


PUCE  rUT  HEAD  PIECE  PUU  NEItll  STRAPS  IN    TEST  FIT:  SPEE!E 


01  BACK  Of  !OUR  HEAD  ORDER:  1  I  AND  3      HOSE  i  BREATH  1^ 


REMOVING  THE  i  MASK 


6  GRIP  MASK  UNDER  VALVE  AND  HOSE  CONNECTION  AND  PULL  DOWN,  OUT, 
AND  UP-AWAY  FROM  YOUR  fACE. 


I  PLAtE  BIOWES 10  WiNDWIlllD. 

•  mm  mi  mmn 

d  TEND  LINES  m  OBSERVE 
MUX  IN  lANK.  OBSEKVEIi 
EQUIPPED  TO  ENUBM. 


0  DO  NOT  REMOVE  fRESinilll 
MASK  WHILE  INSIDE  TANK. 


•  LEAVE  TANK  IMiEDIATElY 
IF  ODOR  OF  SASOLINE  IS 


ro 

03 

ro 


i  DO  NOT  STEP  OVER  LINES. 

®  00  NOT  WALK  LINES  AROUND 
COLUiS  OR  OBSTRIICTIONS. 

9  HAVE  SUFFICIENT  PERSONNEL 
AVAILABLE  AND  EQUIPPED  FOR  ANY 


•  RELIEVE  WORKERS  FREQUENTLY. 


@  CLEAN  AND  DRY  ALL  EQUIPMENT  AFTER  USE. 
NOTE:  WASH  GLOVES 
BEFORE  RFriDViNG 


lERJC 
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©HELMETS-ALO^'INUM 


QOOTER  GARMENTS-WHITE  COVERALLS 

•  UGm-EXPLOSIONPROOF 

•  TOOLS-SPARKPROOF 

•  CANISTER  CAS  HISK-USE  ONLY  OUTDOORS 

DO  NOT  SUBSTITUTE  FOR 
FRESH-AIR  RESPIRATORY 
EC)UIPMENT. 

VOi 


EXPLOSIMETER 


There  is  another  piece  of  equipment  in  the  safety  equipment 
set.    This  is  the  explosimeter.    Before  entering  a  storage  tank 
^the  tank  must  be  vapor  free  and  to  determine  whether  it  is  or 
not  you  must  use  the  explosimeter. 

As  you  learned  in  safety  and  handling,  during  the  intro- 
duction to  the  course,  you  know  that  for  fumes  to  be  combustible 
they  must  be  in  a  range  of  ]%  to  8%  by  volume  mixed  with  air. 
In  other  words  if  the  percent  of  fumes  is  between  one  and  eight 
percent  you  have  a  very  explosive  mixture.    One  spark  and  BOOMI 
For  you  to  enter  the  storage  tank  at  all  the  percent  of  fumes 
must  be  less  than  one  percent. 

The  explosimeter  only  measures  from  zero  to  one  percent  of 
the  fuel  to  air  mixture.    That  means  if  the  explosimeter  reads 
100%  you  have  a  one  percent  fuel  to  air  mixture  and  remember 
1%  to  8%  is  ex:^losive. 

Below  one  percent  it  is  safe  to  enter  the  tank  wearing 
protective  clothing.    The  percentage  of  fumes  below  one  percent 
or  below  100%  on  the  explosimeter  scale  determines  what 
equipment  you  must  wear  and  how  long  you  can  stay  in  the  tank. 

If  the  explosimeter  reads  below  4'^^  it  is  safe  to  work  in 
the  tank  without  a  respirator  for  up  to  3  hours.    From  4'r  to 
14?:;  on  the  explosimeter  you  can  enter  the  tank  for  short  periods 
of  time  without  the  respirator.    From  14%  to  60%  on  the 
explosimeter  you  must  wear  the  respirator  at  all  times.  Over 
60%  on  the  scale  is  considered  unsafe  working  conditions.  Re- 
member 100%  on  the  explosimeter  means  you  have  reached  a  highly 
explosive  combustible  mixture. 

NOTE:  Even  when  its  safe  to  enter  the  tank  without  a  respirator 
must  wear  a  dust  mask. 

The  directions  for  operating  the  explosimeter  are  found  in 
the  cover  over  the  meter.    Examine  the  meter  and  read  the 
instructions  closely. 

Look  at  the  pictures  and  study  the  captions  on  the  next 
four  pages  closely. 
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;E  10  DETECT  AND  MEASURE 
/V./  PETimiEUH  yAPORS. 


•  aOF  LOWER  COMBUSTIBLE  LIMIT 
IS  MAXIMUM  fOR  t-HOUR  EXPOSURES 
WITHOUT  RESPIRATORY  EQUIPMENT. 

•  a  TO  14^  OF  LOWER  LIMIT  IS  A 
SAFE  RANGE  FOR  VERY  BRIEF 
EXPOSURES. 

•  OVER  14%  OF  LOWER  LIMIT  IS  NOT 
SAFE  FOR  ANY  EXPOSURE. 

•  100%  MEANS  THAT  THE  LOWER 

COMBUSTIBLE  LIMIT  HAS  BEEN 
REACHED. 
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NEED  FOR  VAPOR-FREEING 


SAFETY  OF  CLEANING  PERSONNEL 

BEWARE  OF  THE  TOXIC  AND  EXPLOSIVE  ATMOSPHERE  AND  OF  OXYGEN 
DEFICIENCY  WITIIN  TANKS. 


CO 


•  PETROLEUM  VAPOR 

IN  ALL  TANKS  WHICH  HAVE  HELD  PETROLEUM  PRODUCTS 

•  TETRAETHYLLEAD  VAPOR 

IN  ALL  TANKS  THAT  HAVE  HELD  LEADED  GASOLINE 

•  HYDROGEN  SULFIDE 

IK  ALL  TANKS  THAT  HAVE  PRODUCT  OF  HIGH  SULFUR 


•  OXYGEN  DEFICIENCY 

RESULT  OF  OXIDATION  IN  AN  EMPTY,  CLEAN  TANK 


METHODS  OF  VAPOR-FREEING 

•  NATURAL  VENTILATION 

SIMPLEST  BUT  SLOWEST 

•  FORCED  VENTILATION 

-FASTER 

-USE  BLOWERS  OR  EJECTORS 
AIR  FORCED  IN  AT  BOTTOM  \ 
TANK  OPENING  OR  EXHAUSTED 
AT  TOP  OPENING  / 

■ 

•  WATER  DISPLACEMENT 

-MOST  EFFECTIVE 

-UNLIMITED  WATER  SUPPLY  NEEDED 


CAUTION:  BEWARE  OF  GAS  BEING  VENTED 


ERIC 


to 


•  TEST  FREQVENTLY  DUItlNG  VENTIIATION  WHERE  VAPOR  1$  LEAVING  TH|E  TANK. 

•  WHEN  EXPIOSIMETER  SHOWS  Hi  jlEHEfilOR  TESTIM^  AT  ABljUT  ONE 
^  fOOT  ABOVE  THE  SlUDGE. 

•  AT  A  4)^READINGJHE  TANK  CAN  fij  ENTERED  WITHOUT  FRESH-AIR  EQllPMENT. 


CAUTION:  1  FRESl-AIR  EQUIPMENT  IF  TANK  CONTAINS 
TETRAETHYllEAO  VAPOR  OR  HYDROGEN  SULFIDE. 


•TEST  PERIODICALLY  WHILf^l 


CLEANING 
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TANK  CLEAnW 


In  this  school  you  will  not  be  required  to  clean  any  « 
storage  tanks  but  you  should  be  fatiiiliar  with  the  procedures 
involved  as  you  may  be  assigned  to  a  tank  cl eaning •te^m. 
Study  the  pictures  and  captions  on  the  following  paqe^ 
closely.  .  ^  r  ^ ^ 


PETROLEUM  STORAGE  TANK  CLEANING 

A  RESPONSIBILITY  OF  THE  USING  ORGANIZATION  OR  UNIT 


^  •  RECOGNIZE  HAZARDS 


•  OBSERVE  PRECAUTIONS 


^i,  « RESPECT  EQUIPMENT 


REMEMBER:  ALL  TANKS  ARE  DANGEROUS 


NEED  FOR  TANK  CLEANING 


SAFETY  PRECAUTIONS 


riRE  m  IIE.tTI!  Mim^: 

J 

r'PS!MI|lftMiieS: 

3  LOOSi:  LA&OEliS  AND  iimW 


%  THIN  ROOF  PLAT 


p  r 


#  WEAKENED  LINE  BLANKS 

§  LOOSE  FIXTURES 

i  SWING  LINES 

@  SLIPPERY  TANK  FLOORS 

«  PIPE  AND  FITTINGS 

®  LAR/IP  CORDS 


TOOLS  (HUMDIINC) 


Vi3 


PREPARATION  FOR  CIEAIG 


r 


r 


r 

9  RECOGNIZE  HAZARDS 
•  INSPECT  EQUIPMENT 


DANGER 


REMOVE  SOURCES  OF 
IGNITION  AND  POST  THE  AREA 


DO  NOT  STIIT  TAHK  CIEANINC  IF  AM  FlECTIICAl  STOIM  IS  TtllEATENIIK.  [ 
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PREPARATION  FOR  CLEANING  (COH)  *  i 


•  DIG  A  SUMP  NEAR  THE  CLEANGUT  DOOR. 

•  PLACE  A  PUMP  OUTSIDE  THE  DIKE. 

•  PLACE  A  TANK  VEHICLE  TO  RECEIVE  THE  SLUDGE,  OR  PREPARE  TO 
PUMP  SLUDGE  TO  A  DISPOSAL  AREA. 


r 


^ISOLATE  THEM. 


5.  t.,,t 


•  DRAIN  PRODUCT  10  LOWEST  LEVEL. 

•  CLOSE  VALVES  IN  LINES  OUTSIDE 
DIKE  AND  ATTACH  CAUTION  TAGS. 

•  DRAIN  AND  FLUSH  ALL  LINES  TO 
THE  TANK. 


(5 
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ISOLATE  THE  TANK  ( con ) 


I  BLANK  OFF  LINES  LEADING 
TO  THE  TANK. 


USE  BLIND  FLANGES, 
FIGURE  8  BLINDS,  OR 
SLIP  JOIIIT  BLINDS. 


®  PUMP  ALL  LIQUID  SLUDGE 
FROM  THE  TANK  THROUGH 
THE  FEEDER  LINE  OPENING. 


9  THE  TANK  IS  NOW  READY  TO  BE  OPENED. 


CLEAIG  THE  STORAGE  TAi 


mm  mm 

^PUMP  LIQUID  SlUliilk  \m  Mt  TO  DISPOSAL  AitEA 
OR  TO  A  TANK  yEHICLE. 

!  g«SEfllliCII«Slji[im[niOSETOKNOCnOWII 
LOOSE  fiUST  Alio  SCALE. 


COHTHjUE  PklilODIC  VAPOR-TESi'tNG 


•REMOVE  REMAINING  SI'JiiGE,  RUST,  SCALE,  AND 
DEPOSITS  WITH  SCKAPERS  Of  ^IRE  Br.ifiES. 


WALK  WITH  CARE,  REST  PEilODICAlLY,  AND  INSPECT  CLOTHING.  WASH 
GLOVES  BEFORE  REMOVING.  WASH  SELF  BEFORE  EATING  OR  SMOKING 
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ClEiING  THE  STORAGE  TANK  (  con  ) 

%  mi  M\n  WALLS  AND  FLOOR  WITH  SOLVENT. 


%  mi  m  REMOVE  MOISTURE  WITH  LINT-FREE  MOPS  AND  CLOTHS. 

i  mm  mum  door,  use  a  new  gasket. 

0  irm  mm^  date  on  da  form  5-34.  stencil  date  at  a 


nmmi  nm  on  the  tamk. 


DISPOSAL  OF  LEADED  SLUDGE 

I  BURV  OR  WEATHER 


STAY  TO  WINDWARD  SIDE;  WEAR  PROTECTIVE  CLOTHING 


I  PIT  MOST  ALLOW  FOR  TWO  FEET  OF  COVER.  (SEE  CHART  IN  TM  10-1109 
FOR  SI2E) 


•  ALLOW  WATER  TO  SOAK  INTO  GROUND;  THEN  COVER  AND  POST  THE  AREA. 

CLEAN  ALL  EQUIPMENT 


DISPOIG  OF  UNLEADED  SLUDGE 


CAUTION:  NEVER  BURN 
LEADED  SLUDGE 


mi  ALLOW  FOR  TWO  FEET  OF  COVER 

(DIG  CONNECTING  PIT  FOR  EXCESS  LIQUID) 

DUMP  INTO  DRY  WELLS 
DUMP  AT  SEA 


EVAPORATE 
AND  BURN 


USE  TO  OIL  ROADS  OR  TO  KILL  WEEDS 


CLEAN  ALL  EQUIPMENT 
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UNCOATED  TANK  CARS  &  TANK  TRUCKS 


CLEANING 


00 

O 


.  B^ttiKJ 

<  J  it*.  ^    Li^'   III  ■l  fl 


•  VAFOR-FREE  UNO  CLEAN 
WITH  STEAM,  OA  VAPOR- 
FRE^  AND  CLEAN  IN 
^lAHNER  OUTLINED  FOI! 
COATED  TJIMIIS. 

^  SPOT  CAIi  ^0  OUTLET 
VALVE  IS  OVER  SUMP. 


«)  REMOVE  DOME  COVER  AND  OUTLET  VALVE. 

@  BLOW  OUT  HEATING  COILS  WITH  STEAM,  PLACE  COVER  PLATE 
OH  DOME,  AND  INSERT  NOZZLE.  ( 
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UNCOATED  TANi 


i 

BOND  NOZZLE  INSIDE  THE 
DOME  AND  GROUND  THE 
TANK  SHELL. 

APPLY  STEAM  FOR  ONE 
HOUR  OR  LONGER  UNTIL /^i 
TANK  IS  VAPOR-FREE. 

Aw 

DETE«MINU$fif$^Y  OF 
REMOVING  SLUDGE  AND 
RESIDlfE  MANUALLV. 


CARS  &  TANK  TRUCKS 


LEANING  (CON) 


REMOVE  SLUDGE  IN 
BUCKETS  2/3  FULL 
THROliGH  THE  DOME, 
OR  SCRAPE  AND  BRUSH 
THROUGH  THE  OUTLET. 

CAUTION: 

WEAR  TANK-CLEANING 
EQUIPMENT  AND  . 
CLOTHING. 


UNCOATED  TANK  CARS  &  TANK  TRUCKS 


CLEANING  (CON) 


•  REPLACE  COVER  PLATE,  INSERT  NOZZLE  AT 
ANGLE,  AND  TURN  ON  STEAM. 

•  PLACE  SIPHON  ROSE  IN  SOLVENT  (CONTAINER 
UNDER  OUTLET). 

•  ROTATE  NOZZLE  WHILE  SPRAYINC  DOME. 
(15  TO  20  MINUTES) 

•  LDWER  NOZZLE  AND  SPRAY  SHELL.  ESTIMATE 
TIME  BY  AMOUNT  OF  REMAINING  SLUDGE.  , 

•  SHIFT  SIPHON  HOSE  TO  CLEAR  WATER  AND 
SPRAY;  THEN  DRY  DOME  AND  SHELL. 

•  DISPOSE  OF  THE  SLUDGE^ 


® 
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COATED  TANK  VEHICLES  &  TANK  CARS 

VAPOR-FREEING 

•  GROUND  VEHICLE  AND  BOND  TANK  SHELL  TO  RECEPTACLE. 


.0 

o 


•  OPEN  MANHOLE  COVERS.  DRAIN  COMPARTMENTS  AND 
ALL  CONNECTING  LINES. 


•  LEAVE  ALL  VALVES  OPEN. 


•  BOND  AIR  MOVER  TO  MANHOLES,  VAPOR- 
FPEE  COMPARTMENTS,  AND  TEST 
PERIODICA!  LY. 


%  COMPARTMENTS  MAY  ALSO  BE  VAPOR-FREED  BY 
WATER  DISPLACEMENT. 


® 
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COATED  TANK  VEHICLES  &  TANK  CARS 


CLEANING 

•  CAUTION:  ALWAYS  WEAR  RESPIRATOR 
AND  PROTECTIVE  CLOTHING  IN  TANK 
COMPARTMENTS. 


•  INSPECT  TO  DETERMINE  DEGREE  OF 
CLEANING  NEEDED. 


•  USE  BRUSHES,  SCRAPERS,  AND  SOLVENT. 


•  WIPE  WITH  LINT-FREE  CLOTHS  TO 
REMOVE  SOLVENT. 


72G 


COATED  lAi  VEHICLES  &  TANK  CARS 


CLEANIK^^  (CON) 

FLUSH  ALL  VALVES,  PIPING,  'lANIFOLD,  AND 
POMP  WITH  SOLVENT. 

DISASSEMBLE  FILTER/SEPARATOR,  WIPE 
OUT,  AND  INSTALL  NEW  CAPTRIOGES. 

DISASSEMBLE  METER  AND  WIPE  OUT. 

REMOVE  STRAINER  SCREENS,  CLEAN  THEM, 
AND  WIPE  OUT  STRAINER  BODY. 

CLOSE  ALL  VALVES.  PUT  IN  100  GALLONS  OF 
FUEL  TO  BE  CARRIED,  AND  CIRCULATE  IT 
THROUGH  THE  ENTIRE  SYSTEM.  DISPOSE 
OF  THE  FUEL. 
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SUMMARY 


You  Should  be  familiar  now  with  what  tank  maintenance  is  all 
about.    Be  sure  you  know  how  to  operate  and  read  the  explosimeter . 
If  you  have  any  questions  about  any  part  of  this  program  please  ask 
an  instructor  to  clear  it  uo.    DM  10-20  is  the  reference  you 
will  need  to  study  if  you  do  get  assigned  to  a  tank' cleaning 
operation . 

Return  all  the  equipment  to  it's  proper  storage  place  then 
return  to  the  control  deak  and  see  the  film  on  tank  maintenance. 
After  seeing  this  film  you'll  be  ready  for  your  next  program. 
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ON     THE  MOVE 
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QMS  300.512PT 
PS-D-IO-PFS 


WATERFRONT  OPERATIONS 


P;^OPONENT  DEPARTMENT:    Petroleum  and  Field  Services 

April  1977 
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08JECTIVES: 

As  a  result  of  this  instruction,  and  provided  with  a  Marine 
terminal  and  facilities,  the  student  will  be  able  to: 

1.  Connect  bonding  cable  from  shore  to  ship  and  close  the 
grounding  switch. 

2.  Board  the  ship  and  gage,  sample,  all  cargo  tanks,  take 
before  and  after  readings. 

3.  Couple  cargo  hose  from  shore  to  ship. 

4.  Position  fire-fighting  equipment. 

5.  Make  pre-operations  checks  to  prevent  oil  spills. 

6.  Discharge  cargo  from  ship  to  base  terminal. 

7.  Unload  the  ship  using  shore-based  facilities. 

8.  Fill  out  tanker  discharge  report  DD  250-1. 

9.  Issue  a  dry  tank  certificate. 

10.  Name  three  ways  to  clean  up  oil  spills. 

As  prescribed  in  TM's  5-343,  10-1118  and  MIL  HDBK  201. 
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LESSON  OUTLINE 

a.    Description  and  use  of  tank  vessels 

(1)  General 

(2)  Definitions 

(a)  Stern 

(b)  Engine  room 

(c)  Pump  rooms 

(d)  Starboard 

(e)  Port 

h.    Types  of  Tankers 
(1)    T-1  tanker 

(a)  General 

(b)  Capacity 

(c)  Pumping  systejn 

(d)  Discharge  capacity 

(e)  Cost  of  operation 
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(2)  T-2 
(a) 

(b) 

(c) 

(d) 

(e) 

(3)  T-5 
(a) 

(b) 

(c) 

(d) 

(e) 


tanker 
General 

Capacity 

Pumping  system 

Discharge  capacity 

Cost  of  operation 

tanker 
General 

Capacity 

Pumping  system 

Discharge  capacity 

Cost  of  operation 


(4)  Super  tankers 

(a)  General 

(b)  Capacity 

(c)  Pumping  system 

(d)  Discharge  rate 

(5)  Jumbo  tankers 

(a)  General 

(b)  Capacity 

Types  of  barges 

(1)  Dumb 

(2)  Motorized 

(3)  General 

Vessel  loading  and  unloading 

(1 )  Marine  docks 

(2)  Jerry  and  marine  dock 

(3)  Tanker  mooring  and  submarine  pi  pel i 
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(4)  Pontoon  causeway 

(5)  Floating  lines 

(6)  Booster  pump  stations 

Procedures  prior  to  arrival  of  tankers 

(1)  Preliminary  actions 

(2)  INspection 

(3)  Heated  cargo 

Tanker  unloading  procedures 

(1 )  Before  unloading  begins 

(2)  Connecting  hose  procedures 

(3)  Actual  unloading  operations 


(4)    Follow-up  procedures  to  unloading  oper*ations 


/ 
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g ,  Tanker  loading  procedures 

(1)  Bonding  and  grounding 

(2)  Deballasting 

(3)  Inspection 

(4)  Load  lines 

(5)  Follow-up  procedures  to  loading  tanker  vessels 

h.  Fire  and  Safety  precautions 


i ,    Ecology  and  oil  spills 
(1)  Causes 

(a)  Natural 

(b)  Human  error 

(c)  Mechanical 
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(2)  Examples 

(3)  Oil  spills 

(4)  Cleaninn  ud  contaminated  areas 

(5)  Risks  of  contamination 

(6)  Pipeline  operations 

(7)  Clean-up  operations 

(a)  Chemicals 

(b)  Air  bubbles 

(c)  Sinkants 

(d)  Sorbents 

(e)  Mechanical  equipment 

(f )  Burning 

(8)  Disposal  of  recovered  and  waste  oil 
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7/y 

(9)  Sludge  disposal 

(10)  Three  techniques  for  dewatering  are  used 
(a) 

(b) 

•  (c) 

(11)  On  shore  methods  of  disposal  of"  polluted  soil  can  be  divided 
into  the  categories  that  follow: 

(12)  Federal  water  quality  improvement  act  of  1970. 

I 

(13)  Spills 

j .    Review  and  summary 


ERIC 
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The  following  is  an  example  of  message  supplying  information  as 
to  the  Tanker  Arrival  Schedule.    This  information  is  important  to 
planning  operations. 


Cargo  Nr.,  vessel,  cargo,  destination,  ETA;    C-124  Cossatot,  50  GR115, 
13GR  115  ADAK  16  Nov;  16  GR  115  Kodiak  ,T9  Nov;  21  GR  '15,  Haines  21  Nov; 
30  Mocas,  3  Mogas  ADAK  16  Nov;  3  Mogas  Kodiak  19  Nov;  24  Mogas,  Haines 
21  Nov;  50  DSIMAR,  35  DSIMAR  ADAK  16  Nov;  15  DSIMAR  Kodiak  21  Nov. 
C-125  Cossatot,  30  Mogas,  10  Mogas  Haines  1  Dec;  20  Mogas  Whittier 
3  Dec;  100  LPD,  50  LPD  Haines  1  Dec;  SOLPD  Whittier  3  Dec.    C-137  TBN, 
50  JP-4,  30  Moguls.  50  LPD  Haines  27  Dec. 

06/0256Z  Nov  RJKDAG 


TANKER  ARRIVAL  SCHEDULE 


FOR  TRAINING  PURPOSES  ONLY 


318 


nib 


The  following  is  an  example  of  another  form  as  to  how  the  Tank  Arrival 
Schedule  may  be  received. 


DEPARTMENT  OF  THE  NAVY 
MILITARY  SEA  TRANSPORTATION  SERVICE  OFFICE 
ANCHORAGE,  ALASKA 

10  December  1966 

TANKER  FORECAST 

CARGO 


C-127 

MILLICOMA 

2  MOGAS  -  8  DFM 
26  MOGAS  -  50  DFA 

Kodiak 
Haines 

11  Dec 
14  Dec 

C-212 

COWANESQUE 

50 

AVGAS  -  80  JP-4 

Haines 

29  Dec 

C-200 

MILLICOMA 

50 
30 

DFA  -  20  MOGAS 
DFA  -  30  MOGAS 

Haines 
Whittier 

23  Jan 
26  Jan 

C-213 

COWANESQUE 

20 
20 
10 

AVGAS  -  40DFM-4  MOGAS 
AVGAS-lODFM-4  MOGAS 
AVGAS  -  22  MOGAS 

Adak 

Kodiak 

Haines 

1  Feb 
5  Feb 
8  Feb 

B-95 

X 

30 
80 

NSFO 
NSFO 

Whittier 
Kodiak 

25  Feb 
27  Feb 

C-249 

X 

80 

JP-4-50  AVGAS 

Haines 

5  Mar 

C-274 

X 

50 

AVGAS-50  JP-4-30  MOGAS 

Whittier 

5  Apr 

C-275 

X 

10 
10 
30 

AVGAS-3  M0GAS-40DFM 
AVGAS-2  MOGAS-IODFM 
AVGAS-25M0GAS 

Adak 

Kodiak 

Haines 

10  Apr 
14  Apr 
17  Apr 

ERIC 
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The  following  is  an  example  of  a  breakout  of  a  message  for  one's  own 
quick  reference,  and  planning  purposes. 


TANKER  SCHEDULE 

DATE'  


ETA 

DATE 

CARGO 

SHIP 

PORT 

115 

JP-4 

91 C 

DSL 
MAR 

DM-A 

NSFO 

16  Nov 

C-124 

Cossatot 

ADAK 

13 

3 

35 

19  Nov 

II 

II 

Kodiak 

16 

3 

15 

21  Nov 

II 

11 

Haines 

21 

24 

TOTALS 

50 

30 

50 

1  Dec  , 

.  C-125 

Cossatot 

Haines 

10 

5C 

3  Dec 

II 

II 

Whittier 

20 

50 

• 

TOTALS 

30 

100 

- 

27  Dec 

13? 

TBN 

ND 

30 

50 
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TANKERS 
T2-iE-Al  EQUIVALENTS* 
(AS  OF  END  OF  YEAR) 


1968 
Rank 

1958 
Rank 

Flag  of 
Regi  stry 

(T-2  Equivalents) 

Deadweight 
Tonnage 

Number  of 
Vessel s 

1^66 

1966 

1968 

195« 

1968 

1 

1 

Liberia 

1,472 

700 

1860 

28,512,700 

417 

694 

2 

3 

Norway 

998 

502 

1174 

17,976,800 

476 

421 

3 

4 

United  Kingdom 

787 

493 

971 

15,072,700 

556 

420 

A 

IC 

Japan 

582 

1 03 

884 

13,502,500 

QQ 
OO 

5 

2 

United  States 

566 

.S30 

575 

8,655,700 

474 

380 

6 

5 

Punama 

264 

232 

314 

4,802,700 

195 

152 

7 

6 

France 

261 

150 

314 

H , / J7  ,OUU 

122 

130 

8 

11 

ita  ly 

219 

133 

275 

128 

127 

9 

7 

243 

29 

273 

4,?00,90d 

58 

111 

10 

8 

Sweden 

''.06 

130 

236 

3,577,400 

199 

87 

11 

12 

Greece 

189 

19 

211 

3,406,900 

25 

142 

12 

9 

Netherlands 

166 

109 

203 

3,164,800 

124 

91 

An  Other 

912 

595 

Total  World 

340' 

820? 

3146 

3748 

*A  nominal  T-2 

ship  is  defined  as  a 

16,765 

D.W.T. 

,  14.5  knot  . 3ssel  . 

**Includes  U.  S.  S.  R. 

Year  Ending  31  Dec  1968. 

Average  Deadv;eight  Tonnage  and  Speed 

1968  1958 
33,000  DWT  18.000  DWT 

15.8  Knots  14.6  Knots 
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TANKER  ACTIVITY  REPORT 

1  . 

Name  of  Ship: 

2. 

Comnan V • 

3. 

Narn8  of  Ma^^tpr* 

4. 

Name  nf  l<;t  Off irpr* 

lyjjc  UT  rroauCL, 

D  . 

Quantity  per  B/Lading:  net 

bbls  @  eO^F. 

7. 

Ullage  aiLCi  lUauiriQ. 

net  bbls  @  60°F. 

8. 

Shin^    IlllanP    hp-fnrP    H  T  Crha  y^m*  nn  • 

1       ui  1  a^c  uciUiC  u  I  b  u  ria  ru  1  n  Q  . 

net  bbl  s  @ 

y . 

Amount  of  water: 

bbls. 

10. 

jiiur  L/uvci  ucTuic  u  1  b cna rQ  1  nQ . 

11  . 

Date  and  time  ship  arrived  in  port: 

12. 

Date  and  time  ship  arrived  at  dock: 

13. 

Time  mooring  completed: 

1  A 

14. 

Time  grounding  cajle  connected: 

15. 

Time  hoses  connected: 

16. 

Time  ullage  taking  started: 

17. 

T  mP  iillanp  tal^inn  -fTnTchoH* 

18. 

19. 

Time  laboratory  crew  started: 

20 

i  1 IIIC     1   1  M  [  b  IICU  . 

21 . 

Sea  valve  seals  (Describe  by  number). 

Z2. 

Date  and  time  pumping  commenced: 

23. 

Date  and  time  pumping  ceased: 

24. 

Date  and  time  of  Dry  Tank  In.^^pection : 

25. 

Initials  of  Inspector: 
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25.  Remarks:  (Yes)  (No)  use  reverse  side: 
27.    T-ime  hoses  xJisconnected: 


28.  Time  grounding  cable  dis  mnected: 

29.  Time  sea  valves  broken: 


30.  Incidents  and  Delays:    (Yes)  (No) 

31.  Pass  numbers  of  men  attending  ship: 
Supervi  sors : 


Lab  Crew: 
Electricians 
Dock  Crew: 
1st  Shift: 
2nd  Shift: 
3rd  Shift: 
4tn  Shift: 
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TAHKER/BARGE 
MATERIAL  INSPECTION 
AKD  RCCSIVING  REPORT 

TAHKER/tAIIGI 

J  1  LOaOINO  PTnOlSCHAROe 

'  '  RC  PORT — !  Al       pof^T  - 

1.  (NlPKCTION  0^W\CK 

D«pt  of  Navy 
WaeMiigton  p.C.  2o390 

68-3 

LOCAL  AOOMKti  (Lomdint)  ^OlVU 

U.S.  Navy  Fuel  Supply  Off  ice,  Washington  D.C. 

Navy 

■  .  PMIMK  CON  TP  AC  T  OP  P.O.  NUMBER 

7.  NAME  OF  piMIMK  COnTPACTOP.  CITY.  »TATB  AnO/OR  LOCAL  AOOmf  ( Losaing) 

Shell  Caribbean  Petroleum  Co.,  New  York,  N.Y.  11230 

•  .  ■TORAOK  COnTPACT 

NA 

•  .  TEPMtNAL  OP  PKFINKPy  iMiPPKO  FPOM,  CITv.  ITATE  ANO/OM  LOCaL  aOOPKSS 

Compania  Shell  De  Venezuela  ltd    pta  cardon  Venezuela 


I  0.  opokp 

NA 


11    .H1PPKO  TO:  (Rmemlvint  Aetlvtty  CitY.  Stmlm  «ntf/o/  Local  AdtfrvffJ 

U.S.  Navy  Fuel  Supply  Office 

DaNang,  South  Vietnam,  FPO  San  Francisco,  Calif,  96620 


NA 


13.  PKQN.  on 
MKQUCST  NUMBKP 

NA 


I  9.  VKSSKL 

S.S.  Never sail 


It.  OR  AFT  ARRIVAL 

FoKi  29»11"    AFT  29'11" 


la.  C  APGO  NUMtK 

68-123 


<7.  DRAFT  SAILING 

Fopt  10'10"aft17'  A" 


l«   PREVIOUS  TWO  CARGOES 

-1R.T  NSFO 


l».  pniOR  INIPCCTION 


a.  CONOtTlON  OF  ShOPC  pipeline 

Full  at  start  and  finish 


NSFO 


U.S.  Navy  Insmat,  Concord,  Calif,  96620 


21.  APPPOPPI  ATlON  (Loading) 

NA 


\12-  C  ON  TPAC  T  (  Tt 
NA 


2J.  PPOOUC  T 

Fuel  Oil  Burner,  grade  Navy  Special 

24.  SPECl  F1C  A  TtONS 

?;(il-F-859  and  Amendment  2 

23.             STATEMENT  OF  QUANTITY                   ]  LOAOCO 

DISCHARGED 

LDSS/GAIN 

PER  CENT 

•  Amt^^i^S  f 43  C»l9i  fy»l)                                                 132  2^2 

131  930 

GALLON*  'ValJ                                             '    5   55^  16^ 

'5  541  060  1 

13104 

.002 

TONsrLonaj                                    '";  '  'i9"iS6.07 

a«.                                                                                                     STATEMENT  OF  QUALITY 

T  e»T»                                        JPKC  1  FtC  A  T 

ON  LIMIT*                                        TEST  PKIULT* 

GRAVITY,  °A.?.I.      60°  11.5  Min 

FLASH  POINT,  Closed  Cup,  °F  150  Min 

VISCOSITY,  SSU  §  122°?  225  Max 

WATER  &  SEDD.IENT  By  Centrifuge  0.5  mx 


20. S 

200 

0.1 


All  Times  Zulu 

iT.                     T  imE  statement 

DATE             i  TIME 

2t.  Pf^MAPKS  (yei»  in  dmtail  caufa  ol  daisy  auc/i  rapai,-«. 
ioraakoown,  atom  epmftton,  »tappm^»»,  »lc.) 

^^eal  Numbers  and  Location 

150271-  PSS 

150272-  SSS 
15C273-P  OVBD  DIS 
1 50274 -S  OVBD  DIS 

1)    Delay J,  cause,  responsible  party 
2;    Abnormal  differences  of  ullage 

U.S.  Navy  FSO    DaNang  RVN 

NO'-iCK  O^  *^AOlfs*e»«  TO  LOAD  OtSCMAPGC 

24  Jul  67  !  0930 

<EStCL    AHRI  <eO   IN  HOaOS 

24  Jul  67  06X 

mOqpCO  Ak^ONSSiCC 

24  Jul  67  !  0945 

STaptcO    »aLi.a»T  O  SCmapGE 

riNiiMEO  BaLLaIT  OitCHAHGE 

'NSPEJ^ED  ANO  hKaOv   to  LOaO  Di»Ci-"APGE 

2A  Jul  f.7  1  OQ-^f 

Cargo  HOtKS  CONNKCTEO 

24  Jul  67  !  1120 

|COmmE»4CKO  LOaOiNC  DiSCmarce 

24  Jul  67  1  1130 

5TOPPKD  LOADING  D-SCmaRGiNG                                              25    Jul    67  i  O6IO 

RKIUmKO  LOaOING  0'5CMAROl^4G 

'.NiiMKS  (_OaDjnG  OiiCmarOiNG 

CarOO  HiOtCS  RKMOvEO 

25  Jul  67  1  0730 

•  t»lEL  RELK  A»CD  By  isSPKC  TOR                                           25    Jul    67'  07Z0 

COMMENCED  BunkEPinq  | 

19.  COMPANY  OR  RECEIVING  TERMINAL 

Thomas  a.  Hoss  USN  Term  Opna  Off 

e^'NiiMEO  BUNKERING 

'ESSEL  i^E^-^  BERTM  fAt  tu»l/  Ea'tmrntrnd) 

25  Jiu  67 

0810 

1  CFRTiFV  THAT  ThE  CAPGO  «AS  INSPECTED    ACCEPTED  AND 
LOAOED/OlSCHARGED  AS  INDICATED  HEREON. 

2i  Jul  67          LT  Robert  L  Dainton      525  Base  Lab 

1  HEREBY  CERTIFY  THAT  THIS  TIME  STATEMENT 
IS  CORRECT. 

Christian  Tigges    First  Officer 

•^•'•>                            (Ssgnmtuf  ot  Authorlfd  Covtmaianf  K*prma»ntmti^)            j                                        (M^mft  or  Aimnii 

3  D  '    maS***!  2  50""1                                     "C  PL  ACES  OO  FORM  280-1^.  Juk  ««.  «MlCM  MAT  USCO. 

o 
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TAMKER/aAJTCE 


68-1 





Sew  rort<  1x230 


Shell  :a:- .  obean  Perrolffum  -yfrf^  -  --.Hr 


i:e  Venezuela         r^a  "Caricr.  Ver.e2->:'?^a 


::a'/7  Fuel  Supply  Crfice  lar.ar.g,  iouth  Vie'r.ar 


FPr  Jan  Francisco  Calif crnia  "^6620 


..eversai^ 


;i4  D»l»»  Airi.TT 
1      >o««  11'  10" 


68-123 


,T  IS'  ^" 


1»    eo"oiTt«»or  IlK}**  »>»CklMC 

Full  at  start,  ana  finish 


....  N3FC 


32-  0" 


Fuel  Cil  5--irner,  Gra^e  Na%7  5:ecial 


17  X  ^911  2320_N3F 


1 

i  (A) 


S     >'il-f-  659  and  Amendment  ^ 


5T>TCMCWT  OUANTITY 


LOADCD 

132  ia 


sischargcd 


555-  16u  ~ 

— 1?  156.0? 


P«M  CtNT 


STATEMENT  OF  QUALtTY 


SHCP.E  TATi'KS  - 

Gravity,  oa.P.I. 
Flaan,  closed  cu: ,  ^F 
Viaccsity,.  J3u  ^  122°F 

! 


.1.5 

Vir.  . 


29,365 
19. C 
2.5 


t                     TimC  statement 

GATE 

TiMt 

] 

1  23  J 'line  67 

;  2330 

ieal  Numbers 

and  Local 

;  23  Ju^e  67 

j  ^330 

150271 

PSS 

24  J'v^ne  q7 


-un<  5/ 


'ii.  June  *>7 


2S  .;-:r.«>  ^7        .  2rXXD 


iti.  ail.  I  ••«•  ' 


25  J -me  67 


sss 

P  0V5D 

s  ovhb  Dr.: 

1)  rtl-  de-.vya,  caniie,  res rAjr.^iblo 
7  art  7 

2}  retails     ^  rroduct  los'-ra 
i>^ch  conaipTie*  and  anc  .it 
Z*]  FY  (Year)  Map  for  all  HAp  ahipnents 


150272 
150273 
L5027i. 


icno  ranza. 


renn  Jpis 


-ar.oa-s 


J'Ul7  -   

DD  T"-  250J   •.r^.-'.L'/;."""*  — '  -^^''^'^ 


:."xiaMan  .ijrg*>3.  Fir<tt  r.fficer 


5  /5  ./^'^/r/.  c 
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HOSE  RECORD-63  Dept. 

 _CODE  

SHEET  ~ 

Mfr  Reg  Date  _Rec'd   Fid  Weld 


In  Service  Size  ^in  Length  ft  MWP  lbs  Bor- 


Notes : 


^  h  T  n  /  H  a  v*n  o 

Oil  1  \jf  Du  1 

Barrel s 

Cargo 

-< 

Hi*  c 

Ul  s 

Hours- 
Ld 

Total 

1 — 

,Notes 



1 — — 

J 



u  

i 



1 
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TERMINAL  REGULATIONS 
TANK  VESSELS-LOADING  AND  UNLOADING 


The  U.  S.  Army  reserves  the  right  to  impose  upon  any  vessel  using  its 
docks  for  any  purpose,  the  regulations  stated  below  covering  safe 
practices  for  handling  petroleum  products  and  prevention  of  fire 
hazards . 

Master  of  said  vessel  hereby  agrees  to  comply  with  these  regulations 
and  to  permit  properly  assigned  terminal  personnel  to  make  inspection 
of  his  vessel  at  any  time  to  check  compliance  with  these  regulations. 

1.  Shut  down  loading  or  discharging  of  vessel  if  vessel  personnel 
violate  any  of  these  rules  at  any  time  or  refuse  to  correct  unsat- 
isfactory conditions  promptly. 

The  terminal  superindentendent  has  the  authority" to  refuse  to 
load  or  unload  any  tank  vessel  which  he  considers  to  be  unsafe  because 
of  condition,  equipment,  or  conduct  of  crew.    The  terminal  shall  take 
necessary  steps  to  insure  that  fire  regulations  are  being  complied  with 
and  that  unsafe  practices  are  not  existent  while  tank  vessels  are  tied 
up  to  the  terminal's  docks. 

2.  Matches  -  the  only  matches  allowed  aboard  ship  are  safety 
matches.    Cigarette  lighters  are  allowed  only  in  authorized  smoking  areas. 

3.  Smoking  Lamp  -  the  smoking  lamp  is  out  during  cargo  transfer, 
and  is  never  lighted  on  the  weather  decks. 

4.  Ullage  screens  MUST  remain  in  place  at  ALL  TIMES  during  cargo 
'^ansfsr,  except  for  the  few  seconds  required  to  gage  the  tanks. 

5.  Fire-Fighting  Equipment  must  be  kept  ready  for  instant  use. 

6.  Mooring  -  A  secure  mooring  must  be  maintained  when  fuel  hose  is 
co-^nected  in  order  |to  prevent  undue  strain  on  the  hose.    Single  lines 
should  be  used  for  mooring;  lines  should  not  be  doubled.    Lines  should  be 
so  secured  that  each  line  may  be  slacked  off  or  taken  in  readily  as  the 
ship  changes  draft  during  loading  and/or  discharge.    Do  not  moor  with 
steel  cable  except  in  emergencies. 

7.  Hatches  and  Ports  -  all  hatches  leading  insto  the  cargo  tanks 
MUST  be  closed  and  dogged  during  cargo  handling.    Af^  hatches  and  ports 
throughout  the  vessel  must  also  be  closed  and  dogged  during  transfer 
operations . 
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TERMINAL  REGULATIONS 
TANK  VESSELS  -  LOADING  AND  UNLOADING 
CONTINUED 


8.  Warnings  displayed  -  during  cargo  transfer,  display  a  red  flag 
(Bravo)  by  day  and  an  electric  red  light  by  night.    "NO  OPEN  LIGHTS" 
and  "NO  SMOKING"  sings  shall  be  prominently  displayed. 

9.  Static  bonding  cable  must  be  connected  before  connecting  hoses. 
Connection  must  be  made  first  on  vessel  before  switch  is  closed  on 
dock.    Disconnect  static  bonding  cable  after  hoses  are  disconnected. 

10.  No  general  cargo  will  be  loaded  in  the  area  during  the  transfer 
of  flammable  petroleum  products. 

11.  Scuppers  on  the  tank  deck  will  be  plugged  during  operations. 

12.  STOP  TRANSFER  OPERATIONS  IMMEDIATELY  if  any  of  the  following 
conditions  exist: 

a.    Electrical  storm. 


b.  High  wind. 

c.  Cargo  spill. 

d.  Towboat  alongside. 

e.  A  ship  passing  close  aboard. 

f .  DURING  ANY  EMERGENCY. 

13  Allow  no  unauthorized  visitors  on  board  during  cargo  transfer,  and 
keep  the  tank  deck  clear  of  personnel  not  engaged  in  cargo  handling. 


6 
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NIPUB  358(SUP) 


SUPPLEMENTAL  MATERIAL 


PETROLEUM  SUPPLY 
SPECIALIST 

MOS  76W10 


U.S.  ARMY  QUARTERMASTER  SCHOOL 

FOn  LEE,  VIRGINIA 


SUPPLY  TRAIHIHG  Cc.«it.:'  OF  THE  MRMY  SCHOOL  SYSTEM 
PROPONENT  DEPARiMENT:  Enlisted  Supply 
ATSM-DT-TM-OT-ET 
MAY  1978 
REPRINT  DATE  JUNE  1979 


I- 


EQUtPMENT  IHSPeCTtON  AND  MAINTEHaNCE  WORKSHEET 

For  u*«  of  this  form.  tr«  TM  -^a-*?0.  'Jir  protysn^rt  -^mc/  i<  th«  Offic*"  <>:  :  r  Dffr»Mir  Cr.i'  f       .itnff  fj'  L:»(;iv',.ci, 


OmG  ANI  Z  AT  ION 


:ciBTnAT<ON/scniAi./rsH 


4m.  Mi^c^        mCuas       c.  ncuhjci    J.  mot 


APPLICABLE  REFERENCE 


■  INSTRUCTIONS  -  Pcrfornn  each  check  listed  in  the  TM  applicable  to  the  inspection  perfrjimed.  FoUowine  the  sequence  listed  in 
pertinent  TM,  complete  form  as  follows;  .  / 


.COLUMN  a  •  Enter  TM  item  number. 

COLUMN  b  -  Enter  the  applicable  condition  .ntalu»  symbol. 
•COLUMN  c  -  Enter  deficiencies  and  shortcomings. 


COLl'MN  d  -  Shew  corrective  action  for  deficiency  or  short- 
coming listed  in  Column  c.  / 

COLUMN  e  -  Individual  ascertaininc  completed  corrective 
action  initial  in  this  column. 


ALL  IMSPKCTIONS  AND  eCUIPMGNT  CONDITIONS  RECORDED  ON  TMt5  FORM  HAVE  BCEN  DETERMINED 
IN  ACCORDANCE  wifH  OiACNCSTlC  PROCEDURES  AND  STANDARDS  IH  THE  TM  CITED  HEREON. 


•  a.  iiONATU«c  (Pmtaoncjp^rtoeming  intpmcnonj 

»b.  TIMK. 

»«.  SICNATURK.  (MaimaiMnca  SupmrvltotJ 

TiMt 

10.  M  ANHOU  nS 
RKQUIRKO 

TM    ;  i 

ITEM  ;  STATUS                D EFICI  EN CIES  AN  0  SH DRTCDMI NGS 
KO.     '  , 
a        i        &         ;  c 

CORRECTIVE  ACTIOK 

INITIAL  i 
WHEN  ' 
CORRECTED  ' 
«  5 

1                                                             ^                      .                               :  1 

0A,:r..2404 


17 


(<)1 


^  ^  PS..A-3-PFS  ' 

EXAMINATION  ^00,US(. 



VISUAL  CONTAMINATION  &  EXAMINATION 

"The  work  submitted  .hereili  is  my  own  work;  I  have  neithier  given  nor  re- 
ceived unauthorized  assistance;  I  have  seen  no  evidence  of  cheating  in 
any  form  throughout  this  examination,  other  than  that  which  I  have  or 
will  report  to  proper  authority." 


Signature 

VALUE  SCORE 


Read  instructions  carefully.    Work  at  your  own  pace. 

1.    Answer  the  following  questions. 

a.'  When  performing  a  visual  examination  what  are 
the  three  things  you  must  report? 


b.    What  is  the  color  of  each  of  the  following 
fuels? 

(1 )    AVGAS  .(Grade  lOOLL)   ^  

-(2)    MOGAS  (Combat)  -   


(3)  JP-4   

(4)  Diesel  Fuel  '  

c.    What  are  the  four  major  fuel  contaminants? 


PROPONENT  DEPARTMENT:    P^roleumiS  Field  Services 

November  1976 
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VALUE  SCORE 

d.    By  rule  of  thumb  correct  r.he  following  API's. 

(1)  51.6  (?  76    5   

(2)  35.8  9  51    5   

2.    You  will  now  be  required  to  perform  a  visual  examination  and  API  test< 
Do  not  write  below  this  line.    Take  this  examination  form  and  give  it  to 
the  instructor  at  the  examination  table. 

NOTE  TO  INSTRUCTOR:    Have  the  student  select  a  sample  and  observe  if  he 
correctly  does  the  following: 

a.  Identify  product  5   

b.  Identify  contamination  5   

c.  Use  proper  procedure 

(1)  Shake  before  pouring  4   

(2)  Rinse  hydrometer  4   

(3)  Break  air  bubbles  4   


(4)  Proper  method  of  inserting 
hydrometer 

d.  Read  hydrometer 

e.  Read  thermometer 

f.  Correct  API  using  Table  5 
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PSS-C2-PEE 

50  GfM  PUMP 

The  work  submitted  herein  is  my  ovm  work;  I  have  neither  given  nor 
received  unauthorized  assistance;  t  have  seen  no  evidence  of  cheating  in 
any  form  throughout  this  examination,  other  than  that  which  I  have  or  will 
report  to  proper  authority." 


Signature 
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NVME  

Inscructor  give  student  authorization  (DA  Form  2404). 

VALUE  SCORE 

SAFETY  CHECK  -  DID  THE  STUDENT... 


1.  Place  CO2  fire  extinguisher  in  work  area   2 

2.  Place  "No  Smoking"  signs  in  work  area   2 

Ground  the  pump  (procedure) 

3.  -ground  rod  placed  in  ground  (3  ft)   2 

4.  -connect  ground  cable  from  ground  rod  to  pump   2 


BEFORE  OPERATIONAL  CHECKS  -  DID  THE  STUDENT 

1.  Check  discharge  nozzles  and  screen   2_ 

2.  Check  discharge  hose   2_ 

3.  Check  oil  l:;vel  (add  as  required)   2_ 

4.  Check  fuel  tank  and  sediment  bowl  (add  as  required)   2_ 

5.  Check  oil  bath  air  cleaner  (add  or  change  as  required)   2^ 

6.  Check  suction  hose   2_ 

7  .  Check  starter  rope   2_ 

SET  UP  -  DID  THE  STUDENT, . • 

1.  Connect  suction  hose  to  the  pump  suction  port   2 

2.  Connect  suction  hose  to  source  oi  supply   2 

3.  Connect  discharge  hose  to  pump  discharge  port   2 

4.  Connect  nozzle  to  discharge  hose   2 


OPERATION  -  DID  THE  STUDENT... 

1.  Prime  or  flood  pump 

2.  Open  source  of  supply 

3.  Starting  procedure  .  ^. 
-check  the  choke 

-open  fuel  shut  off  valve 

-position  speed  control  level  ^/2  way 

-pull  magneto  switch  down 

-wind  starter  rope  on  pulley  (clockwise)^  pull 
starter  rope 

4.  After  engine  start 

-warm  pump  lor  5  to  10  minutes 
3.     Bleed  off  air  in  hose 

6.  Increase  engine  speed 

7.  Fill  container  to  proper  fill  level 
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DURING  OPERATIO:^  -  DID  THE  STUDENT... 


1.  Check  for  noise   2 

2.  Check  for  leak(s)  2 


SHUT  DOWN  PROCEDURE  -  DID  IKE  STUDENT...^ 

1.  Idle  engine  down   2 

2.  Allow  engine  to  cool  cor  3  to  5  minutes  at  idle   2 

3.  Shut  off  source  of  supply   2 

A.  Disconnect  suction  hose  from  source  of  supply   2 

5.  Elevate  suction  hose  and  walk  into  pump   2 

6.  Disconnect  suction' hose  and  replace  dust  caps  and  dust 

plugs  on  pump  and  hoses   2 

7.  Push  in  magneto  switch  to  stop  engine   2_ 

8.  Close  the  fuel  shut  off  valve   2 

9.  Disconnect  discharge  hose  and  replace  dust  caps  and  dust  plug   2 

10.  Drain  discharge  hose  into  container   2 

11.  Remove  nozzles  and  replace  dust  caps  and  dust  plugs   2 


AFTER  OPERATION  -  DID  THE  STUDENT... 

1.  Perform  after  operational  maintenance   2 

2.  Check  discharge  nozzles  and  screen   2 

3.  Check  discharge  hose   2 

A.  Check  oil  level  (add  as  required)   2 

5.  Check  fu6l  tank  and  sediment  bowl  (add  as  required)   2 

6.  Check  oil  bath  air  cleaner  (add  or  change  as  required)   2 

7.  Check  suction  hose   2 

8.  Check  starter  rope   2 

9.  Complete  entries  on  DA  Form  2404   2 


PACK  ASSEMBLY  AWAY  -  DID  THE  STUDENT... 

1.  Clean  equipment   2 

2.  Place  equipment  in  carrying  case   2 


Total~100 
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PRACTICAL  EXERCISE 


AIRCRAFT  REFin^LING 


PROPONENT  DEPARTMENT:    Petrol e' 'in  and  Field  Services 
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INSTRUCTIONS  TO  STUDENT 

You  have  alrcad:^  had  instruction  in  the  use^of  the  M49C  tanker, 
the  M131  tanker,  and  the  FARE  System.    In  this  practical  exercise  you 
will  be  familiarized  with  the  ten  (10)  point  hot  refueling  a--  and 
you  will  use  an  M49C  tanker  to  fuel  and  defuel  an  aircraft.    T  r:'.  hz 
page  and  follow  your  instructions  closely. 


1.  Get  a  copy  of  TM  10-1101.    Turn  to  page  142. 

2.  Read  and  study  closely  Section  V.     (Pages  142  thru  151.) 

3.  After  studying  these  pages  closely  go  the  the  Petroleum  Training 
Facility  and  report  to  the  instructor  at  the  fixed  wing  aircraft. 

4.  The  instructor  will  advise  you  where  to  fuel  and  dofual  the 
aircraft . 

'5.    Using  proper  safety  and  operational  techniques  learned  m  tank 

vehicle  operations,  carry  out  the  instruction?  plvcin  you. 

6.  Practice  this  operation  until  you  are  confident  of  youx  ability • 

7.  Review  pages  142  thru  151  then  advise  the  instructor  when  70u 
feel  you  are  ready  for  your  examination. 


GOOD  I.UCK 
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1.    INTRODUCTION  )Conference,  5  min)  (1  Instructor) 

a.  Objective. 

As  a  result  of  this  instruction,  when  provided  with  a  marine 
terminal  and  facilities,  the  student  will  be- able  to  connect  bonding.xable 
from  shore  to  ship,  and  close  the  grounding  switch;  board  the  ship  and  gage, 
sample  all  cargo  tanks,  before  and  after  readings;  couple  cargo  hose  from 
shore  to  ship,  and  make  preoperations  checks  to  prevent  oil  spills;  dis- 
charge cargo  from  ship  to  base  terminal;  unload  the  ship  using  shore  base 
facilities;  fill  out  tanker  discharge  report  Form  DD  250-1;  issue  a  dry 
tank  certificate;  and  name  three  ways  to  clean  up  oil  spills;  all  as 
prescribed  in  TM  10-1101,  TM  IQ-lllS,  (FC  64),  MF  10-7990,  FC  #6. 

b.  Reasons. 

Transportation  by  water  allows  us  to  move  very  large  quantities  of 
products  to  overseas  theaters.    Even  before  proper  waterfront  facilities 
can  be  constructed,  products  are  brought  in  over  the  beach  from  small 
tankers  or  barges,  to  temporary  storage  on  or  near  the  beach.    You  may  be 
assigned  to  a  Petroleum  Unit  that  operates  a  water  terminal.    You  knowledge 
and  skill  in  waterfront  operations  will  be  an  asset  to  you  in  your  military 
career  and  also  in  a  civilian  job  placement.    Many  operations  can  be  affected 
by  how  *ell  ycu  apply  the  knowledge  you  will  gain  in  this  period  of  instruction. 


c.  Procedure. 

You  have  already  received  instructions  on  tank  vehicle  operations; 
now  we  are  moving  on  to  bigger  modes  of  transportation,  tanker  and  barges, 
tankers,  of  course,  being  the  biggest  of  all.    In  this  block  of  instruction 
*you  will  be  taught  all  the  necessary  procedures  for  loading  and  unloading 
tankers  and  barges,  plus  all  the  safety  precautions  involved.    After  the 
classroom  instructions,  we  will  move  to  the  Petroleum  Training  Facility  and 
practice  loading  and  unloading  a  tanker  -  the  "USS  Never-Sail". 

2.    EXPLANATION  (Conference,  110  min,  TV  35  rrin). 

a.    Description  and  Use  of  Tank  Vessels. 

(1)  Designed  to  deliver  large,  bulk  petroleum  cargoes  with  speed 
aiid  safety. 

(2)  Definitions 

NOTE:    Instructors  explain  terms, 
(a)  Stern 
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(b)  Engine  Room 

(c)  Pump  Rooms 
NOTE:    Show  vugraph  #55-69. 

(d)  Starboard 

(e)  Port 

b.  Types  of  Tankers. 

,  NOTE:    Show  vugraph  #55-70. 

(1)  T-1  Tanker 

(2)  T-2  Tanker 

NOTE:    Show  vugraph  #55-70  and  explain  difference. 

(3)  T-5  Tanker 

NOTE:    Show  vugraphs  #55-72  and  #55-73. 

(4)  Supe'*"  Tankers 
NOTE:    Show  vugraph  #55-74. 

(5)  Jumboized  Tankers 

c.  Types  of  Barges. 

NOTE:    Instructor  explain  different  types. 

(1)  Barges  vary  in  size  a-nd  capacity 
NOTE:    Show  vugraph  #55-75. 

(2)  Self-Propelled  (Motorized) 

(3)  Towing  Barges  (Dumb  Barges) 

d.  Vessel  Loading  and  Unloading  Facilities. 
(1 )    Marine  Docks 

NOTE:    Show  vugraph  #55-76. 
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(2)  Jetty  and  Marine  Dock 
NOTE:    Show  vugraph  #55-77. 

(3)  Tanker  Mooring  and  Submarine  Pipeline 
NOTE:    Show  vugraph  #55-79. 

(4)  Pontoon  Causeway 
NOTE:    Show  vugraph  #55-82. 

(5)  Floating  Lines 
NOTE:    Show  vugraph  #55-83. 

(6)  Booster  Pump  Stations 
NOTE:    Show  vugraph  #56-100W5. 

SUMMARIZING  STATEMENT  FOR  THE  HOUR 

  _   SECOND  HOUR   - 

INTRODUCTORY  STATEMENT  FOR  THE  HOUR  • 

e.  Procedures  Prior  to  Arrival  of  Tanker. 

(1)  Preliminary  Actions 

NOTE:    Instructor  explain  the  preliminary  actions  prior  to  aV'rival  of  a 
tanker. 

(2)  Inspection. 

NOTE:    Show  vugraphs  #55-84  and  #55-85. 

a.  Check  all  connecting  hoses  for  cracks    id  serviceability 

b.  Insure  proper  amount  of  hose  for  tide  variations. 

(3)  Heated  Cargo 

NOTE:    Show  MF  10-7790  (FC  #6),  running  time  16  min,  critique  film. 

f .  Tanker  Uy>loadinq  Procedures. 
(1)    Before  Unloading  Begins: 

9  OO 
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(a)  Check  Manifest  and  DD  Form  250-1 

(b)  Take  Ullages,  Temperature,  Check  for  Water  in  each 

compartment. 

(c)  Al|  level  samples  on  each  compartment. 

(2)  Connecting  Hose  Procedures; 
NOTE:    Show  vugraphs  55-85,  87  and  88. 

(a)  Properly  ground  vessel  to  dock. 

(b)  Drip  Pans 

NOTE:    Show  vugraphs  #55-85,  55-89,  55-90,  55-91  and  55-92. 

(c)  Attach  hose 

(3)  Unloading  Operations: 

(a)  Open  necessary  valves  (ship  to  shore) 

(b)  Start  pump  and  adjust  RPM 

(c)  Check  for  leaks 

(d)  In  case  of  fire  -  stop  operations  and  close  valves 

(e)  Observe  draft  of  vessel 

(f)  Top  off  tanks  at  reduced  flowrate 

(4)  Follow  up  procedures  to  Unloading  Operation. 

(a)  Allow  shore  tanks  to  settle  at  least  12  hours. 

(b)  Gage  tanks  and  correct  volume  to  60^  F. 

(c)  Take  composite  sample 

(d)  Inspect  tank  compartment  of  vessel  and  issue  a  dry  tank 

certificate. 

(e)  Insure  all  valves  are  closed  and  disconnect  hoses. 

(f)  Disconnect  grounding  cable. 
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(g)    Record  all  tests  on  DD  Form  250-1. 
g.    Tanker  Loading  Procedures. 

(1)  Bonding  and  grounding 

NOTE:    Instructor  explain  operations  of  grounding  switch. 

(2)  Deballasting 

NOTE:    Instructor  explain  deballasting  procedures. 

(3)  Inspection 

(a)  Inspect  vessel  loading  plan 

(b)  Inspect  all  lines  and  connections. 

(4)  Load  Lines: 

(a)  Fine  "Plimsoll"  Mark 

(b)  Indicates  vessel  draft  limit,  depending  upon  time  of 
year  and  area  of  operation. 

NOTE:    Instructor  summarize  second  hour  if  instruction. 

\   THIRD  HOUR  

;  INTRODUCTORY  STATEMENT  FOR  THE  HOUR 

(5)  Follow  -  Up  procedures  to  loading  tank  vessels: 

(a)  Allow  product  time  to  settle. 

(b)  Obtain  all  level  sample  f^ om  each  compartment. 

(c)  Gage  shore  tanks 

(d)  Gage  vessel  tarks,  correct  to  60°  F,    (TM  10-1101) 

(e)  Compare  quantities  delivered  from  shore  tanks  with 
Iquantities  received  in  vessel  tanks. 

I  (f)    Investigate  r;.ny  discrepancies  in  amount  delivered  and 

jamount  received. 

I 

I 

i 
i 
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(g)  Disconnect  hoses,  close  compartment  hatches  and  disconnect 
ground  switch. 

(h)  Clean  up  any  spil Is. 

h.  Fire  and  Safety  Precautions.  ' 

/ 

•  (1)    Post  all  necessary  '.'Warnif^'g^Signs"  prominently. 

-  -      ;  •  /  / 

(2)  Connect  ship'^s  fire-hose  to  hydrant. 

(3)  Place  an  fire  fighting  equipment  for  immediate  use. 

(4)  Inspect  all  hose  noz-^les,  foam  mixtures  and  valve  wrenches. 

(5)  Use  only  approved -  explosionproof  flashlights* 
NOTE:  '  Introduce  TF  10-2855  {ft  #64)..  Critique  film  at  ending. 

i.  Ecology  and  Oil  Spills/  • 

(1)  Over  1,000  oil' spills  occur  each  year. 

(2)  Any  oil  spilled  into  water  should  be  cleaned  up  immediately. 

(3)  Any  oil  spill  on  deck  shoulcl  be  cleaned' up  immediately. 

(4)  Major  causes  of  oil  spills. 

^     (a) 4  Natural  causes  >  ■ 

(b)  Human  errors 
^            (c)  Mechanical 

(5)  Clean-Up  methods : 
NOTE:    Instructor  explain  each. 

(a)  Chemicals 

.  (b)    Air  bubbles  ^ 

(c)  Sinkants 
j             (d)  Sorbents 

(e)    "Mechanical  equipment 
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(f)  Burning 
(6)    Sludge  disposal 

(a)  MecFianical  til  1  ing 

(b)  Weathering 

NOTE:    Instructor  summarize  third  hour  of  instruction. 

  FOURTH  THRU  EIGTH  HOUR   ■ 

INTRODUCE  .CLASSROOM  PRACTICAL  EXERCISE 
3.    APPLICATION  (PE  2,  50  min,  classroom,  PE  1,  190  min). 

a.  Practical  Exercise  2  (two  instructors). 

Instructor  will  have  students  turn  to  pages  123-127  in  QMS  300.076, 
Vol  IV,  and  fill  out  OD  250-1,  hose  testing  record,  and  tanker  activity 
report.    Critique  the  practj^cal  exercise  and  instruct  the  class  to  move  to 
the  PTF  for  the  fifth  thru  the  eight  hour  of  instruction. 

b.  Practical  Exercise  1,  (4  instructors). 

(1.)    At  the  waterfront  area  the  instructor  will  brief  the  class  on 
dock  operation  and  then  the  base  terminal  operations  for  this  practical 
exercise.    The  class  will  be  divided  up  into  two  groups. 

(2)  Group  A  will  operate  the  tanker  cargo  pumps,  tanker  storage 
compartments,  pipelines,  and  valves.    Members  of  this  group  will  also  gage 
the  storage  compartments. 

(3)  Group  B  will  operate  the  manifold  and  transfer  pumps  of  base 
terminal.    Students  of  this  group  will  also  gage  the  storage  tanks  which 
are  being  used.    This  group  will  furnish  a  pipeline  patrol  that  will 
maintain  a  check  on  the  lines  being  utilized. 

(a)  Using  the  groups  assigned  above,  pump  product  from  one  of 
the  storage  tanks  of  base  terminal  through  the  manifold  and  transfer  pump 
to  the  four  cargo  compartments  of  the  tanker. 

(b)  After  the  tanker  has  been  loaded,  both  the  base  terminal 
storage  tank  and  the  tanker  compartments  will  be  gaged,    ihe  volume 
transferred  will  be  determined. 

(c)  Using  the  same  groups  bf  students  at  the  same  points,  a 
tanker  unloading  operation  will  be  performed. 
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(d)  Product  will  be  transferred  from  the  compartments  of  the 
canker  through  the  cargo  pump  to  a  storage  "tank  in  base  terminal. 

(e)  After  the  two  groups  have  finished,  rotate  them  and  repeat 
.it'  same  tanker  loading  and  unloading  operations  as  outlined  above. 

4.    REVIEW    (C  nference,  10  min). 

a.  Clarifit. -tion  of  Points  of  Difficulty. 

Ask  for  ar  '  answer  any'student  questions  on  the  material  just  covered. 

b.  Summary  of  t.  -  lesson. 
QUESTION: 


ANSWER: 


What  are  the  types  of  waterfront  loading  and  unloading 
faci 1 ities? 

Offshore  loading  arid  unloading  and  shore  loading  and 
unloading. 


QUESTION:  Name  the  types  of  offshore  facilities. 

ANSWER:  Submarine  lines  and  floating  lines. 

QUESTION:  Name  a  type  of  shore  facility. 

ANSWER:  Jetties,  wharves  and  piers. 

QUESTION:  What  is  the  purpose  of  bonding  and  grounding  equipment? 

ANSWER:  It  serves  to  ground  stray  currents  and  to  equalize 
electrical  charge  between  pier  and  vessel. 

QUESTION:  When  multiple  product  cargoes  arrive  at  unloading  port, 
when  are  samples  taken? 

ANSWER:  Before,  during  and  after  operation. 

QUESTION:  What  are  the  three  main  causes  of  oil  spills? 

ANSWER:  Natural,  human  and  mechanical  failure. 

QUESTION:  Name  three  ways  to  help  clean  up  oil  spills  in  water. 


ANSWER: 


Sinkants,  sorbents,  and  mechanical  equipment. 
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c.    Closing  Statement. 

The  past  8  hours  should  have  shown  you  the  importance  of  waterfront 
operations  in  the  theater  of  operrtions.    As  a  result  of  this  instruction 
you  should  be  able  to  name  fov:  of  'he  major  operations  used  in  loading  and 
unloading  tanker  vessels.    Ycu  should  also  be  familiar  with  the  proper  hookup 
of  waterfront  hoseline.    We  have  also  covered  some  historical  data  on  oil 
spills  -  the  causes,  prevention,  recovery  and  disposal  procedures,  and  also 
the  laws  governing  oil  spills.    From  material  covered,  we  can  readily  see  that 
our  best  defense  against  oil  pollution  ^'s  pvevention.    The  chances  are  good  that 
you  will  have  to  perform  waterfront  oparations  sometime  in  your  military  career 
and  this  class  was  designed  to  prepare  you  for  it. 

5.    oTANDBY  MATERIAL: 

Review  Previous  Material. 
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COURSE  OUTLINE 
PETROLEUM  SUPPLY  SPECIALIST  COURSE 


•-RROPONENT  DEPARTMENT:    Petroleum  and  Field  Services 

February  1977 
New 
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Hi*:    Here  is  a  handy  dandy  outline  of  the  subject  areas  xams 
you  will  have  to  complete  1n  order  to  get  through  this  course.  you 
keen  this  outline  with  you,  or  at  least  where  you  can  find  it    .-ju'll  be 
able  to  follow  your  progress  through  this  course.    There  is  p-  '  a  nifty 
Dlace  to  keeo  tr^ck  of  your  test  scores.    The  course  is  broken  down  into 
five  (5)  annexes,  A,  B,  C,  D  and  E,  for  general  subject  areas  and  each 
annex  is  broken  down  into  specific  subjects  and  exams.    At  the  completion 
0-'  "E"  Annex  you  will  receive  a  genuine  (for  real!)  DIPLOMA.  Sometimes 
too  many  students  get  into  the  same  area^so  to  prevent  people  from  being 
tramDled  we  have  to  juggle  the  areas  of  study.    Because  of  this  you  won't 
always  qet  the  subjects  in  the  same  order  listed.    You  will,  however,  get 
all  the  subjects  sooner  or  later. 
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"A"  ANNEX 


This  annex  is  a  wee  bit  tourjh  since  you  have  two  examSj  but  at  least 
it  is  short.    You  should  be  able  to.  comDlete  it  all  in  about  four  days. 


1.  INTRODUCTION  -  Here's  where  you  get  .all  that  good  information,  like 
this  outline.  You  meet  your  counselors,  get  your  books,  and  if  you  are 
lucky^yo.u  can  meet  some  jf  the  brass  from  the  Head  Shed.  You  will  also 
get  a  block  of  instruction  on  radios  and  telephones.  Stay  awake  for  this 
block  because  it  is  a  bigxhunk  of  the  A-lO  exam.  Draw  a  circle  around 
the  "1"  when  you  finish  the  introduction. 


2.    VISUAL  EXAMINATION  -  Sometimes  called  A-3,  comes  comolete  with  Pro- 
gramed text,  movie,  oractical  exercise  and  examination.    Here  you  will 
learn  to  spot  contamination  in  fuels  and  run  a  laboratory  tyoe  test  to 
check  the  gravitv  of  fuels.    When  you  finish,  record  your  test  score 

here .   

A-3 


7^ 
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3.    CATEGORIES  OF  PETROLEUM  PRODUCTS  (A-Z)  -  This  is  a  programed  text  that 
clues  you  in  on  al^^the  different  tyoes  of  oetroleum  products  you  will 
handle  as  a  Petroleum  Supply  Specialist.    It  helps  to  know  what  you  are 
working  with. 


4.    HEALTH  AND  HANDLItJG  HAZARDS  (A-4)  -  The  object  of  this  programed  text 
and  movie  is  to  teach  you  enough  about  petroleum  hazards  to  keep  you  from 
getting  burned,  choked,  poisoned  or  otherwise  soindled  or  mutilated.  An 
ounce  of  prevention  is  worth  a  pound  of  cure  and  saves  on  asorin. 
Study  this  one  wel 1 . 


5.    FIRE  FIGHTING  (A-5)  -  Another  self  oaced  orogram  and  three  "HOT"  films. 
This  block  tells  you  how  to  fight  fires  but  more  important,  how  to  orevent 
them.    WARNING  -  it  has  been  determined  that  fire  can  be  hazardous  to  your 
health. 


6.  TAMMS  (A-9)  ^  This  is  a  "no  fun"  orogramed  text  on  how  to  fill  out 
standard  forms.  You  will  be  plagued  forever  with  forms  in  the  Army  so 
here's  your  chance  to  learn  how  to  fill  them  out.  Learn  to  do  it  here 
and  save  some  asprin  later. 

7.  EyuAiMINATION  (A-IO)  -  This  is  a  written  exam  on  everything  you  learned 
in  "A"  Annex  except  A-3.     Be  sure  you  study  your  programs  well  and  your 
notes  on  the  radio  and  telephone  class.     If  you  fail  to  pass  you  have 

to  start  all  over  again  and  that  is  a  drag.  Put  your  test:  score  for  A-10 
here. 
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"C"  ANNEX 

For  most  students^ this  is  a  fun  annex.    After  studying  each  subject 
with  programed  text-^and  TV  films  you  get  to  operate  a  Diece  of  equipment 
and  then  take  a  oerformance  exam.    For  the  oerson  who  likes  to  work  with 
their  hands,  this  annex  is  a  change  to  improve  your  scores  and  save  time. 
"C"  Annex  covers  Class  III  Supply  Point  Operations  and  most  76W  personnel 
work  in  this  type  operation  after  leaving  this  school. 

K  INTRODUCTION  (C-1 )  -  Here  is  a  short  little  handout.  No  exam  on  this, 
but  study,  the  rules  well  to  avoid  getting  in  trouble  later  on. 

2.    50  GPM  PUMP  AND  500  GALLON  COLLAPSIBLE  DRUM  (C-2)  -  It  never  fails  - 

someone  will  get  doused  with  fuel  on  this  one.    It  is  usually  the  first 

lime  you  have  ever  worked  with  a  powered  pump,  but  if  you  study  the  text 

and  film  well,  you  should  be  able  to  avoid  getting  wet..    Having  a  good 

knowledge  of  how  this  pumD  and  engine  works  will  make  all  the  other  

engines  and  oumps  easier  to  learnr.    Put  your  test  score  here,    j  [ 

C-2 


3.    TANK  &  PUMP  UNIT  (C-4)  -  This  pump  is  almost  identical  to  the  50  GPM. 
It  is  mounted  with  two  tanks  on  a  tactical  carao  truck.    Follow  the 
program  closely  and  unde^rstand  the  flow  of  fuel  in  the  manifold  and  you 
should  oass  this  test  with  ease.    Put  your  test  score  here 

 U^r  
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-  Now 


4.  350  GPM  PUMP  AND  FILTER  SEPARATOR  (C-6)  -  Now  you're  getting  into 
bigger  operations.  This  oumo  is  the  main  Dumo  in  the  FSSP  (pljel  System 
Supply  Point).  Study  thitr^oumo  and  filter  seoarator  closely.  The  .exam 
carries  a.  lot  of  raw  points.    Put  your  test  score  here     \  I 


5.    RIGGING  FOR  EXTIRNAL  HELICOPTER  (C-5)  -  You  got  lucky  on  this  block. 
Riqging  for  airlift -is  oerformed  by  professional  riggers  but  you  may  be 
working  with  them  sometimes.    To  familiarize  yourself  with  this  ooeration 
just  sit  back  and  enjoy  a  30  minute  film.    It's  actually  a  pretty  good 
film  and  lucky  you  —  no  exam  on  this. 


6.    OPERATION  AND  LAYOUT  OF  THE  FSSP  (C-7,  C-10)  -  This  block  is  going  to 
reauire  your  thinking  cao  and  a  lot  of  muscle.    The  FSSP  is  designed  to 
be  moved  frequently  to  stay  close  to  combat  units  in  the  field.    You  will 
have  to  know  how  to  set  it  ud,  take  it  down  and  operate  it.    The  key  to 
the  whole  thing  is  knowing  how  to  control  the  firw  of  fuel  in  the  system. 
Learn  and  really  understand  how  to  move  the  fuel  the  way  you  want  it  to 
and  the  rest  is  easy.    The  exam  on  this  carries  a  lot  of  raw  points.  Put 
your  test  score  here.  I 

—  > 
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7.  AIRCRAFT  REFUELING           C-9  &  M49C)      In  this  block  you  get  a  big  . 
load.  'You  learn  how  to  set      and  operate  the  FARE  System,  operate  the 
100  6PM  pumo  and  separator,  and  how  to  operate  the  M49C  tank  truck.  You 
will  take  two  exams  on  this  at  this  station,  one  .for  the  FARE  System  and  ' 
one  for  the'M49C/   Put  your  test  score  here.  I  

8.  TANK  VEHIOtE  OPERATIONS  (C-8)  -  There  aVe  two  programed  texts.    One  ' 
for  the  M49C,  1200  gallon  tanker  and  one  for  the  'm131,  5000  gallon  tanker. 
You  also  have  two  films  to  see.    There  is  also  i  briefing  on  the  operation 
of  the  G0ER,..M559  tank  truck.    You  won't  be  tested  on  the  GOER ^, but  you 
may  someday  soon  be  using  it  so  take  good  notes  and  pay  attention.  Put 
your  test  score  here.   
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"D"  ANNEX 

This  annex  is  devoted  to  Terminal  Operations.    The  Army  handles  vast 
ouantities  of  bulk  fuels.    As  a  result  there  are  large  tank  farms  and 
terminals  to  handle  this  big  job.    In. this  annex  you  will  learn  some  of 
the  tasks  you  will  ^ave  to  perform  as  a  76W  if  assigned  to  one  of  these 
terminals. 

1.    GAGING  AND  SAMPLING  OF  STORAGE  TANKS  (D-2,  D-4)  -  Here  is  where  a 
lot  of  students  get  in  trouble.    The  main  reason  they  get  in  trouble  is 
because  they  try  to  rush  through  this  block  then  find  out  that  two  exams 
are  based  on  what  they  were  supoosed  to  have  learned  here.    Gaging  and 
sampling  is  one  of  the  most  important  jobs  you  will  ever  have  to  do.  You 
have  three  films  and  two  programed  texts  to  complete  before  doing  the 
nroaramed  practical  exercise.    Study  your  programs  carefully  and  follow 
directions  closely.    You  will  get  an  exam  on  this  when  you  finish  but  it 
IS  only  one  part  of  a  three  part  exam.    You  will  get  the  total  score  when 
you  finish  Dart  III  of  D-11  exam. 


2.    VOLUME  CORRECTIONS  (0-3)  -  If  you  can  add,  subtract,  and  multiply. 


this  will  be  a  snap.  If  you  have  troub 
sure.  'Put  your  score  here. 


e  with  math  this  is  a  headacfie  for 
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3.    VALVES,  PIPES  AND  FITTINGS  (D-5)  -  This  orogramed  text  explains 
dif^^rent  tyoes  of  valves,  what  tney  are  used  for  and  how  to  service  them. 
You  shouldn't  have  any  oroblem  lere  if  you  study  the  program  carefully. 


4.    MANIFOLDS  (D-6)  -  The  first  time  you  look  at  a  manifold  system  with 
all  its  Dipes  and  valves  you  might  be  reminded  of  a  Chinese  jigsaw  puzzle 
or  a  for  real  nightmare.    The  orogramed  text  on  this  makes  it  easy  if  you 
follow  it  steo  by  steo  very  carefully.  ^ 

TRANSFER  PUM^  (D-7)  -  In  this  block  you'll  learn  how  to  operate  and 
maintain  the  six  inch  single  stage  pump.    This  is  the  biggest  pumo  you 
have  had  yet.    You  will^also  find  it  is  one      the  easiest  to  operate. 

6.    RAIL  TANK  CARS  (I>8)  -  In  this  block  you  learn  how  to  load  and  un- 
load the  rail  tank  car.    You  will  be  workinq  with  other  students  who 
are  operating  the  manifold  and  transfer  Dumo  when  you  load  and  unload 
'the  rail  tank  car.    Be  sure  you  do  everything  the  programed  texi  requires. 
You  have  to  qage  and  samole  the  rail  car  in  this  block  also.    After  you 
^nish  thi-,  you'll  aet  Part  II  of  D-ll  exam.    Part  II  cover  D-5,  D-6,  D-7 
and  0-8. 
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7.  TANK  MAINTENANCE  (D-9)  -  This  orogram  is  short  and  sweet.  You  vvon't 
have  to  clean  any  storage  tanks  in  this  course  but  you  must  learn  to  use 
the  safety  equioment  so  if  you  get  on  a  tank  cleaning  team  you  will  know 
how  to  work  safely. 


8.    WATERFRONT  OPERATIONS  (D-10)  -  In  this  block  you  will  learn  the  safe 
way  to  load,  unload  and  gage  sea  going  tankers.    The  big  thing  here  is 
safety  and  wnich  forms  to  fill  out.    Namely  the  DD  250-1  and  the  dry  tank 
certificate.    After  this  block  you  get  Part  III  of  D-11  exam.    Now  you  get 
a  total  score  for  D-11.   
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"E"  ANNEX 

This  is  your  final  annex.    You  will  get  this  whole  annex  in  what  we 
call  "LOCK  STEP."    This  means  no  more  programed  text.    You  will  go  through 
this  annex  with  a  grouD  of  students  and  the  instructors  will  teach  the 
whole  annex  to  you.    In  this  annex  you  will  learn  to  operate  the  pipeline 
pump  station  and  four  inch  four  stage  pump.    You  will  learn  how  to  patrol 
a'pipeline  and  make  temporary  reoairs.    You  will  also  get  to  see  the  glass 

pipeline  in  operation  and  see  how  a  mul ti -oroduct  pipe! ine^ works .  The 

exam  is  a  tough  one  so  stay  awake.    Put  your  score  here. 


Well  there  you  have  it  in  a  nutshell.    After  you  successfully  com- 
plete "E"  Annex  you  will  qet  a  diploma  and  be  welcomed  to  --he  POL  family. 
You  will  be  part  of  a  big,  hard  working  bunch  of  drum  humoers  who  keep 
the  Army  moving.    Good  luck  and  have  a  great  career! ! 
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PART  ONE 
REFERENCES 


INTRODUCTION.  Part  One  of  this  special  text  lists  selected 
reference  material  for  petroleum  products,  organizations, 
equipment,  and  facilities.  The  appropriate  military  publica-- 
tions  or  indexes  should  be  checked  to  find  the  date  of  the  most 
recent  publication  and  to  verify  changes  to  the  basic  reference 
for  each  section  of  this  list.     (The  basic  reference  or  ^ 
references  for  each  type  of  piiblication  are  given  at  thg;^bttom  of 
the  page  where  the  list  of  that  type  publication  begins 


1.     DEPARTMENT  OP  DEFENSE  PUBLICATIONS* 

(When  DOD  publications  c2uinot  be  obteu.ned  through  regular 
publication  supply  channels,  subnit  requests  to 

Defense  Publications  Center 
C&nteron  Station 
Alexandria,  VA  22314) 


DOD  4140. 25-M 

DOD  Directive  5030.41 


MIL-HDBK-200D 


MIL-HDBK-201B 


MlL-EJDBK-210 


DPSCH  4120.1 


Procedures  for  the  Management 
of  Petroleum  Products 

In^lementing  the  National  Oil 
euid  Hazardous  Substances 
Pollution  Contingency  Plan 
(See  Miscellaneous  Publications) 

DOD  Index  of  Specifications  and 
Standards,  Part  I,  Alphabetical 
Listing 

DOD  Index  of  Specif icationm  and 
Standards,  Part  II,  Numerx. al 
Listing 

Military  Standardization  Handbook* 
Quality  Surveillance  Handbook  i 
Fuels  and  Lubricants  (Overseas 
Areas*) 

Military  Standardization  Handbook! 
Petroleum  Operations 

Military  Standardization  Handbook: 
Conversion  Factors  and  Logistics 
Data  for  Petroleum  Planning 

Reference  List  of  Specifications 
and  Stwdards  for  Petroleum  and 
Related  Products 


(The  above  publication  may  be  obtained  by  submitting  requests  to 


Conraander 
DPSC 

ATTN:  DPSC-T 
Cameron  Station 
Alexandria,  VA  22314) 


-References :     TOd  Directive  System  (Quarterly  Listing  of  Un- 
classified Issuance  and  Subject  Index,  and  DOD  Index  of 
Specifications  and  Standards,  Parts  I  and  II. 
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2.     ARKY  REGULATIONS* 

(When  Army  regulations  cannot  be  obtained  through  regular 
publication  supply  channels  r  sxibmlt  requests  to 

UmS.  Ansy  Adjutant  General 

Publications  Center 
2800  Eastern  Blvd. 
BaltliDore,  MD  21220) 

11*21  Envxronmental  Pollution  Abatement 

37*15  Budget  Development  and  Review 

37-20  Administrative  Control  of 

Appropriated  FunHs 

37-111  Working  Capital  Funds:    Amy  Stock 

Fund  Uniform  Policies^ 
Principles,  and  Procedtires 
^  Governing  Army  Stock  Fund 

Operations 

55-228  Transportation  by  Water  of 

Explosives  and  Hazardous  Cargo 

55-  355  Military  Traffic  Management 

Regulation 

56-  9  Watercraft 

210-58  Sale  of  Patroleim  Products 

310-25  Dictionary  of  Unitei.  States  Army 

Terms  (Shorr  Title:  AD) 

310-50  Authorized  Abbreviations  and 

Brevity  Codes 

385-10  Army  Safety  Progr2un 

385-30  Safety  Color  Code  Markings  and 

Signs 

385-40  Accident  Reporting  and  Records 


•  Reference: DA  Pamphlet  310-1 ,  Index  of  Administrative 
Publications. 


Solid  Fuels 

Permanently  Installed  Petroleum 
Products  storage.  Distribution, 
and  Dispensing  System 

Pire  Prevention  and  Protection 

Quality  Suryelllance  and  Laboratory 
Facilities  for  Petroleum 
Products  in  Oversea  Areas 

Defense  Standardization  Program 

Safe  Handling,  Storing,  Shipping, 
Use,  and  Disposal  of  Compressed 
Gas  Cylinders 

Petroleum  Supply  and  Management 
-Activities    . . 

Bulk  Petroleum  Terminal  Report  - 
Reports  Control  Symbol  CSGLD- 
1564   (OPNAVINST  4020. 23A/ 
AFR  144-3) 

C-  aloging  and  Supply  Management 
Data. 

Materiel  Management  for  Using 
Units,  Support  Units,  and 
Installations 

Report  of  Cost  and  Analysis  - 
Buildings,  Liquid  Fuel 
Facilities,  and  Paving 

Requisitioning,  Receipt,  and 
Issue  System 

Accounting  for  Lost,  Damaged, 
end  nestroyed  Property 

Bulk  Petroleum  Storage  Facilities  - 
Reports  Control  Symbol  DD-I  & 
L(A)506    (DSAR  4220,1/ 
OPNAVSUPINST  4020.6/AFR  67-141/ 
MCO  4870. 46A) 


740-26  Physical  inventory  Control 

7*^*1  Preparation  of  Equipment  for 

Shipunt 

750-13  Spectroaetric  Oil  Analysis 

750-20  Maintenance  of  Supplies  and 

EqTiipaent:    Prevention,  Control, 
and  Abatement  of  Pollution 
fron  Mobile  Equipment 


3.     DEPARTMENT  OP  THE  AKMY  PAMPHLETS* 

(When  DA  pamphlets  cannot  be  obtained  through  regular  publication 
supply  ch2Anels,  submit  requests  to 

U.S.  Army  Adjutant  Genefal 

Publications  center 
2800  Eastern  Blvd. 
Baltimore,  m  21220) 

10 ''^  Index  of  Army  Motion  Pictures  and 

Related  Audio-Visual  Aids 

310-1  Index  of  Administrative  Publica- 

tions (Regulations,  Circulars, 
Pamphlets,  Posters »  Joint  Chiefs 
of  Staff  Publications,  and 
General  Orders) 

310-2  Index  of  Blank  Forms 

310-3  Index  of  Doctrinal,  Training,  and 

Organizational  Publications 
(Field  Manuals,  Training  Circulars, 
Amy  Training  ProgrzuBs,  Army 
Subject  Schedules,  Army  Training 
Tests,  Firing  Tables  and 
Trajectory  Charts,  Tables  of 
Organization  and  Equipment,  Type 
Tables  of  Distribution,  and 
Tables  of  Allowances) 


-  Raferencet  CX  Pamphlet  310-1,  Index  of  Administrative 
Publications. 
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Index  o£  Technical  Manuals, 
Technical  Bulletins,  Supply 
Manuals  (Types  7,  8,  and  9), 
Supply  Bulletins,  and  Lubrica* 
tion  Orders 

Index  o£  Supply  Catalogs  and 
Supply  Manuals  (Excluding 
Types  7/  8,  and  9) 


4.     FIELD  MANUALS* 

(^fhen  field  manuals  cannot  be  obtained  through  regular  publication 
supply  channels,  submit  requests  to  ^       y     *  f 

U.S.  Arny  Adjutant  General 
Publications  Center 
,  2800  Eastern  Blvd. 

Baltimore,  MD  21220). 

•"■^^^^  Supply  and  Service  Reference  Data 

Petroleum  Supply  in  Theaters  of 
Operations 

10-227  Petroleum  Supply  CovxpaaY 

Direct  Support  Supply  and  Service 
in  the  Field  Amy 

^'"^5  General  Support  Supply  and  Service 

in  the  Field  Army 

29-45-1  (Test)  General  Support  Supply  and  Serv- 

ice in  the  Field  Army 

2^50  Supply  and  Services  in  Divisions 

and  Separate  Brigades 

29-147  Supply  and  Service  Company,  Direct 

Support 

The  Logistical  Conmand 

■reference I    LX^Pamphlat  310-3,  Index  of  Doctrinal,  Training, 
and  Organixational  Publications. 
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5^.2  The  Division  Support  Command 

and  Separate  Brigade  Support 
Battalion 

54.3  The  Pield  Arwy  Support  Command 

54*4  The  Support  Brigade 

54«7  The  Theater  Army  Support  Command 

55.x  Army  Transportation  Services  in 

a  Theater  o£  Operations 

Transportation  Reference  Data 
61*100  The  Division 

101«5  Staff  Officers'  Field  Manual: 

Staff  Organization  and 
Procedure 

101-10-1  Staff  Officers'  Field  Manual: 

Organizational,  Technical^ 
and  Logistical  Data 

101-10-2  Staff  Officers'  Field  Manual: 

Organizational,  Technical, 
and  Logistical  Data  Extracts 
of  Mondivisional  Tables  of 
Organization  and  Equipment 
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5.     TABLES  OF  ORGANIZATION  AND  EQUIPMENT* 

The  letter  designations  of  TOE's  are  omitted.  Use  the  most  recent 
publication. 

(When  tables  of  organization  and  equipment  cannot  be  obtained 
through  regular  publication  supply  channels,  submit  requests  to 

D*S.  Army  Adjutant  General 

Publications  Center 
2800  Eastern  Blvd. 
Baltimore,  MD  21220) 

5«177  Engineer  Pipeline  Construction 

Sxxpport  Company 

«  ^teference: — 5X  Pamphlet  310-3,  Index  of  Doctrinal,  Training, 
and  Organizational  Pxiblications. 
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10-7  Supply  and  Service  Compwy, 

Supply  and  Transport 
Battalion,  Armored  Division 
-     or  Supply  and  Service  Company, 
Supply  and  Transport  Battalion, 
Infantry  Division^  or  Supply 
and  Service  Company,  Supply 
and  Transport  Battalion, 
Infantry  Division  .(Mechimized) 

10-37  Supply  Company,  Support  Command, 

Airborne  Division 

10-201  Headquarters  and  Headquarters 

Company,  Petroleum  Brigade 

10-202  Headquarters  and  Headquarters 

Detachment,  Petroleum  Group 

10-205  Patroleiam  Operating  Battalion 

10-206  Headquarters  and  Headquarters 

Company,  Petroleum  Operating 
Battalion 

* 

10-207  Petroleum  Operating  Company 

10-226^  Headquarters  and  Headquarters 

Company,  Petroleum  Supply 
battalion 

10-227  Petroleum  Supply  Company 

10-458  Quartermaster  Petroleum  Supply 

Company^  Forward 

10-475  Quartermaster  Petroleum  Supply 

Battalion  (Army ) 

10-476  Headquarters  and  Headquarters 

Company,  Quartermeister 
Petroleum  Supply  Battalion 
(Army) 

10-477  Quartermaster  Petroleum  Supply 

Ccmpamy  (Army) 

10-500  Quartermaster  Service 

Organization 
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r 

2^*215  Supply  and  Sarvice^Sattalion, 

Direct  Support 

2^216  Headquarters  and  Headquarters 

Company,  SuppJ^y  and  Service 
Battalion j  Direct  Support 


2^217 


Supply  Sad  Service  Company,  Supply 
and  Service  Battalion,  Direct 
Support 


6.     ARMY  TRAINING  PROGRAMS* 

(When  Army  training  programs  cannot  be.  obtained  through  regular 
publication  supply  channels,  submit  requests  to  y  « 

U.S.  Army,  Adjutant  General 

P\iblications  Center 
2800  Eastern  Blvd. 
iBaltimore,  MD  21220)  -^-^ 

^^"^^^  Headquarj:ers  and  Headquarters 

Detachment,  Petroleum  Grouo 
(TOE  10-202)  . 

^°"2°^  Petroleum  Operating  Battalion 

(Juartermaster  Army  Petroleum 
Supply  Battalion 

2'"^^^  Supply  and  Service  General 

Support  Battalion,  Forward 

^^^^^  Supply  and  Service  Battalion, 

Direct  Support 


7.     ARMY  TRAINING  TESTS* 

(When  Army  training  tests  cannot  be  obtained  through  regular 
publication  supply  channels,  submrt  requests  to 

U.S.  Amy  Adjutant  General 

Publications  Center 
2800  Eastern  Blvd. 
Baltimore,  MD  21220) 

*  5*tarence:  DA  Pamphlet  310-3,  Index  of  Doctrinal,  Training, 
and  Organizational  Publications.  .  ^* 
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10*34  Quartezmaater  Petrolexsa  Products 

Laboratory  Detachxnent  (Base) 
(TOE  10-500^  Team  JB)  Petroleum 
Products  Laboratory  Detachment 
(Jtobile)    (TOE  10-500,  Team  JC) 

10«205  Petroleum  Operating  Battalion 

10-226  Petroleum  Supply  Battalion 

(TOE  10-226,  10-227,  and 
55-18) 

10-475  ^  Quartermaster  Army  Petrol»eum 

Supply  Battalion 
•  ^  '  '\ 

29-115  Supply^  and  Service  General  Support 

Battalion,  Forward 

29-215  Supply  and  Service  Battalion, 

Direct  Support 


S«     ASHY  SUBJECT  SCHEDULES* 

(Whan  Army  subject  schedules  cannot  be  obtained  through  regular 
publication  supply  channels,  submit  requests  to 

U.S.  Amy  Adjutant  General  ^ 
^  Publications  Center 

2800  Eastern  Blvd. 
Baltimore,  MD  21220) 

10-8  Petroleim  Supply 

10-76W20  MOS  Technical  Training  of 

Petroleum  Storage  Specialist 
(MDS  761120) 


«  Reterencet  DA  Pamphlet  310-3,  Index  of  Doctrinal,  Training, 
and  Organisational  Publications. 
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7?0 


9.     TECHNICAL  MANUALS* 

(When  technical  manuals  cannot  be  obtained  through  regular 
publication  supply  channels,  submit  requests  to 

U.S.  Amy  Adjutant  General 

Publications  Center 
1655  Woodson  Road 
St.  Louis,  MO  63114) 

5*301  Engineer  Functional  Components 

system,  staff  Tables  of 
Installations,  Facilities,  and 
Equipages 

5~302  Construction  in  the  Theater  of 

Operations 

5*303  Bills  of  Materials  and  Equipment 

of  the  Engineer  Functional 
Components  System 

5*315  Flrefighting  and  Rescue  Procedures 

in  Theaters  of  Operations 

5*343  Military  Petroleum  Pipeline 

Systems 

5*fi78  -Repairs  and  Utilities:  Petroleum, 

Oils,  and  Lubricants  (POL) 

5*687  Repairs' and  Utilities:  Fire 

Protection  Equipment  and 
Appliances,  Inspections,  Opera- 
tions, and  Preventive 
Maintenance 

5-848-1  Fuel  Supply  Facilities:  Gas 

Distribution 

5-848-2  Storage,  Distribution,  and 

Dispensing  of  Aircraft  and 
Automotive  Fuels 

5*2072  Pump,  Centrifugal,  for  Petroleum 

Products ,  Gasoline-Driven , 
Self-Priming,  Skid-Mounted, 

*  Reference:     DA  Pamphlet  310-4,  Index  to  Technical  Mamals, 
Technical  Bulletins,  Supply  Manuals  (Types  7,  8,  and  9),  Supply 
Bulletins,  and  Lubrication  Orders. 
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single  Stage,  6-In.,  350-BPH 
at  215-Ft.  Head  at  1,800  RPM 
(Reiner  Model  GP  58)  (Less 
Engine) 

5-2510-201-15  Operator,  Organizational,  Field 

and  Depot  Maintenance  Manual: 
Body,  Cargo,  Pipeline  Construc- 
tion, MIL-SPEC-T-1066  (All 
Makes  and  Models)  FSN  2510- 
511-7914 

S-2510-201-25P  Orgemizational,  Field  and  Depot 

Maintenance  Repair  Parts  and 
Special  Tool  Lists:  Body, 
Cargo,  Pipeline  Construction, 
MIL-SPEC-T-11966   (All  Makes 
and  Models)  FSN  2510-511-7914 

5-4320-200-15  Operator,  Organizational,  Direct 

Support,  General  Support  and 
Depot  Madntenance  Memual 
Including  Repair  Parts  and 
Special  Tool  Lists:  Pump, 
Centr if uoal ,  Frame-Mounted , 
1  1/2-In.,  MIL-P-14514A(CE) , 
Gaaoline-Engine-Driven,  Less 
Engine  (Barnes  Model  17570) 
FSN  4320-752-9466;  Electric- 
Motor-Driven  (Barnes  Model  22270) 
FSN  4320-970-6223;  Electric- 
Motor-Driven  (Barnes  Model  US4CCE) 
FSN  4320-937-8099;  Electric- 
Motor-  Driven  (Carver 
Model  KEM155S)  FSN  4320-810-7309 

5-4320-210-12  Operator  and  Organizational  Main- 

tenance Manual:  Pump, 
Centrifugal,  Petroleum; 
Gasoline-Driven;  Skid-Mounted; 
4-In.,  175-GPM  560-Ft.  Head, 
595-GPM  45C-Ft.  Head  (Consoli- 
dated Diesel  Model  4093) 
PSN  4320-691-0967 

5-4320-210-25P  Organization,  Direct  Support, 

General  Support,  and  Depot 
Maintenance  Repair  Parts  and 
Special  Tools  List:  Pump, 


12, 


77? 


5-4320-210-35 


5-4320-211-12 


5-4320-211-20P 


5-4320-213-12 


5-4320-213-20P 


Centrifugal,  Petroleum; 
Gasoline-Driven;  Skid-Mounted; 
4-In.,  175-GPM  560-Ft.  Head, 
595-GPM  450-Ft.  Head 
(Consolidated  Diesel  Model  409  3) 
FSN  4320-691-0967 

Field  and  Depot  Maintenance  Manual 
Pump,  Centrifugal,  Petroleum, 
Gasoline-Driven ,  Skid-Mounted , 
4-In.,  175-GPM  560-Ft.  Head, 
595-GPM  450-Ft.  Head, 
(Consolidated  Diesel  Model  409  3) 
FSN  4320-691-0962 

Operator  and  Organizational  Main- 
tenuce  Manual:  Pump, 
Centrifugal,  Petroleum, 
Gasoline-Driven,  Skid-Mounted, 
6-In.,  245-GPM  215-Ft.  Head  to 
1,120-GPM  100-Ft.  Head  (Kurz 
and  Root  Model  Baldy  I) 
FSN  4320-715-7599 

Organizational  Mzdnteneuice  Repair 
Peurts  and  Special  Tool  Lists: 
Pvanp,  Centrifugal,  Petroleum, 
Gasoline-Driven,  Skid-Mounted, 
6-In.,  245-GPM  215-Ft.  Head  to 
1,120-GPM  100-Ft.  Head  (Kurz 
and  Root  Model  Baldy  I) 
FSN  4320-715-7599 

Operator  and  Organizational  Main- 
tenance Manual:  Pump, 
Centrifugal,  Petroleum, 
Gasoline-Driven ,  Skid-Mounted , 
6-In.,  500-GPM  555-Ft.  Head  to 
1,400-GPM  275-Ft.  Head  (Allis- 
Chalmers  Model  501-11-520) 
PSN  4320-709-2807 

Organizational  Maintenance  Repair 
Peurts:    Pump,  Centrifugal, 
Petrolexjm,  Gasoline-Driven, 
Skid-Mounted,  6-In.,  500-GPM 
555-Ft.  Head  to  1,400-GPM 
275-Ft.  Head  (Allis-Chalmers 
Model  501-112-520)  FSN  4320- 
709-2807 
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nil 

5-4320-213-35 


5-4320-213-35P 


5-4320-217-15 


5-4320-217-20P 


5-4320-217-35P 


Field  and  Depot  Maintenaunce 
Manual :    Pump ,  Centrifugal , 
Petroleum ,  Gasoline-Driven , 
Skid-Mounted,  6-In.  ,  500-GPM 
555-Ft.  Head  to  1,400-GPM 
275-Ft.  Head  (Allis-Chalmers 
Model  501-112-520)  FSN  4320- 

708-  2807 

Direct  Support r  General  Support, 
and  Depot  Maintenance  Repair 
Puts :    Pump ,  Centrifugal , 
Petroleum,  Gasoline- Driven, 
Skid-Mounted,  6-In. ,  500-GPM 
555-Ft.  Head  to  1,400-GPM 
275-Ft.  Head  (Allis-Chalmers 
Model  501-112-520)  FSN  4320- 

709-  2807 

Organizational,  Direct  Support, 
General  Support,  and  Depot 
Maintenance  Manual:  Pximp, 
Centrifugal,  Petroleum, 
Gasoline- Driven ,  Skid-Mounted, 
6-In.,  500-GPM  555-Ft.  Head 
to  1,400-GPM  275-Ft.  Head 
(Brielle  Marine  and  Industrial 
Equipment  Model  PP113) 
FSN  4320-988-1192 

Organizational  Maintenance  Repair 
Parts  and  Special  Tools  Lists: 
Pump,  Centrifugal,  IHstrbleum, 
Gasoline-Driven/  Skid-Motinted, 
6-In.r  500-GPM  555-Ft.  Head  to 
1,400-GPM  275-Ft.  Head  (Brielle 
Marine  and  Industrial  Equipment 
Model  PP113)  FSN  4320-988-1192 

Direct  Support,  General  Support, 
and  Depot  Maintenance  Repair 
Parts  and  Special  Tools  Lists: 
Pump,  Centrifugal ,  Petroleum, 
Gasoline-Driven ,  Skid-Mounted , 
6- In.,  500-GPM  555-Ft.  Head  to 
1,400-GPM  275-Ft.  Head  (Brielle 
Marine  and  Industrial  Equipment 
Model  PP113)  FSN  4320-988-1192 
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5-4320-218-15 


Operator,  Organizational,  Direct 
Support,  General  Support  and 
Depot  Maintenance  Manual: 
Pusip,  Centrifugal,  Petroleum, 
Gasoline- Driven ,  Trailer- 
Mounted,  4-In*,  350-GPM 
275-Ft*  Head  (Gorman- Rupp 
Model  04A12-MVG4D)  FSN  4320- 
069-8494 


5-4320-218-25P 


5-4320-21B-35P 


5-4320-225-20P 


5-4320-225-35P 


Organizational  Maintenance  Repair 
Parts  and  Special  Tools  List: 
Pump,  Centrifugal,  Petroleum, 
Gasoline-Driven ,  Traileif- 
Mounted,  4- In*,  350-GPM 
275-Ft*  Head  (Gorman- Rupp 
Model  04A12-MVG4D)  FSN  4320- 
691-1071 ;  (Gontum-Rupp 
Model  04/12B-MVG4D)  FSN  4320- 
069-8494 

Direct  and  General  Support  and 
Depot  Maintenance  Repair  Parts 
and  Special  Tools  List:  Pxomp, 
Centrifugal,  Petroleum, 
Gasoline-Driven ,  Trailer- 
Mounted,  4- In*,  350-GPM 
275-Ft*  Head  (Gorman- Rupp 
Model  04A12-MVG4D) 
PSN  4320-069-1071;  (Gorman- 
Rupp  Model  04A12B-MVG4D) 
FSN  4320-069-8494 

Organizational  Maintenance  Repair 
Parts  and  Special  Tools  Lists: 
Pump,  Centrifugal,  Petroleum 
Pipeline,  Gasoline-Driven, 
Skid-Mounted  (Barnes  Manufacturing 
Model  CE4P-4)  FSN  4320-542- 
4037;   (John  Reiner  Model  GP75) 
PSN  4320-389-6957;  (Peerless 
Pump  Division  Model  4INUSPL) 
FSN  4320-203-2546 

Direct  Support,  General  Support, 
and  Depot  Maintenance  Repair 
Parts  and  Special  Tools  List: 
Pump,  Centrifugal,  Petroleum 
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Pipeline,  Gasoline-Driven, 
Skid-Hoxinted  (Barnes  Manu- 
factxiring  Model  CE4P4) 
FSN  4320-542-4037;    (John  Reiner 
Model  GP75)  FSN  4320-389-6857; 
(Peerless  Pump  Division 
Model  4INUSPL)  FSN  4320-203- 
2546 

5*'4320-233-15  Operator,  Organizational,  Direct 

Support,  General  Support, 
and  Depot  Mcdntenemce  Manual: 
Pump  ^  Centrifugal ,  Gasoline- 
Driven  ,  Skid-Mounted ,  6- In •  , 
1,120-GPM,  Self -Priming 
(Carver  Model  K906EWA) 
FSN  4320-968-6264 

5*4320^233*20P  Organizational  Maintenance  Repair 

Parts  and  Special  Tools  Lists: 
Pump,  Centrifugal,  Gasoline- 
Tar  iven,  Skid-Mounted,  6-In.  , 
1^120-GPM,  Self -Priming  (Carver 
Model  K906EWA)  FSN  4320-968- 
6264 

5-4320-2 33-35P  Direct  Support,  General  Support, 

and  Depot  Maintenance  Repair 
Parts  and  Special  Tools  List: 
Pump,  Centrifugal,  Gasoline- 
Driven  ,  Skid-Mounted ,  6-In •  , 
1,120-GPM,  Self -Priming 
(Carver  Model  K906EWA) 
PSN  4320-968-6264 

5-4320-237-15  Operator,  Organizational,  Direct, 

and  General  Support  and 
Depot  Maintenance  Manual : 
Pxunp,  Centrifugal,  Gasoline- 
Enginc-Driven,  500 -GPM 
100-Ft.  Head,  Flamm2U3le  Liquid, 
Bulk  Tranfer  (Barnes 
Model  QM-2-28002i   FSN  4320- 
913-7131 

5-4320-237-25P  Organizational,  Direct  Support/ 

and  General  Support,  and 
Depot  Maintenance  Repair  Parts 
and  Special  Tool  Lists:  Ptimp, 
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5-4320-240-15 
5-4320-240-25P 

0 

5-4320-242-15 

5-4320-242-20P 
5-4320-242-35P 


Centrifugal,  Gaisoline-Engine- 
Driven,  50-GPM  100-Ft.  Head, 
Flammable  Liqiiid,  Bulk 
Transfer  (Barnes  Model  qm-2- 
28002)   FSN  4320-913-7131 

Operator,  Organizational,  Direct 
Support,  General  Support  and 
Depot  Maintenance  Manual: 
Pump,  Centrifugal,  Gasoline- 
Engine-Driven  ,  Skid-Mounted , 
6-In. ,  1,120-GPM  (Carver 
Model  K906MP)  FSN  4320-929- 
0681 

Organizational,  Direct  Support, 
General  Support,  and  Depot 
Maintenance  Repair  Parts  and 
Special  Tools  Lists:  Pump, 
Centrifugal,  Gasoline-Engine- 
Driven,  Skid-Mounted,  6-ln. , 
1,120-GPM  (Carver  Model  K906MP) 
FSN  4320-929-0681 

Operator,  Organizational,  Direct 
Support,  General  Support,  and 
Depot  Maintenance  Manual: 
Pumping  Assembly,  Flasmable 
Liquid,  Bulk  Transfer, 
Gasoline-Engine-Driven , 
350-GPM  Capacity  at  190-Pt. 
Head,  Wheel-Mounted  (Gorman- 
Rupp  Model  84C15-4A084) 
FSN  4320-916-9172 

Organizational  Maintenance  Repair 
Parts  and  Special  Tool  Lists: 
Pumping  Assembly,  Flanraable 
Liquid,  Bulk  Transfer, 
Getsoline-Engine-Driven , 
350-GPM  Capacity  at  190-Ft. 
Head,  Wheel-Mounted  (Gorman- 
Rupp  Model  84C15-4A084) 
FSN  4320-916-9172 

Direct  Support,  General  Support, 
and  Depot  Maintenance  Repair 
Parts  and  Special  Tool  Lists: 
Pumping  Assembly,  Flammable 
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5-4320-243-15 


5-4320-243-20P 


5-4320-243-35P 


5-4320-248-15 


Liquid  IT  Bulk  Transfer  r 
Gasoline- Engine-Driven , 
350-GPM  Capacity  at  190-Ft. 
Head,  Wheel-Mounted  (Gorman- 
Rupp  Model  84C15-4A084) 
PSN  4320-916-9172 

Operator,  Organizational,  Direct 
Support,  General  Support, 
and  Depot  Maintenance  Meuiual : 
Pump ,  Centrifugal,  Pe t r o le um 
Pipeline,  Gasoline-Engine- 
Driven  ,  Skid-Mounted , 
500-GPM  to  1,400-GPPl  (John 
Reiner  Model  GP  110-5) 
PSN  4320-063-7368 

Organizational  Maantenance 

Repair  Parts  and  Special  Tools 
List:    Pump,  Centrifugal, 
Petroleum  Pipeline,  Gasoline- 
Engine-Driven  ,  Skid-Mounted , 
500-GPM  to  1,400-GPM  (John 
Reiner  Model  GP  110-5)  FSN  4320- 
063-7368 

Direct  and  General  Support  and 
Depot  Maintenamce  Repair  Parts 
and  Special  Tool  Lists:  Pump, 
Centrifugal,  Petroleum  Pipe- 
line ,  Gasoline-Engine-Driyen , 
Skid-Mounted,  500-GPM  to 
1,400-GPM  (John  Reiner 
Model  GP  110-5)  FSN  4320-063- 
7368 

Operator,  Organizational,  Direct 
and  (^neral  Support  and  Depot 
Maintenance  Manual:  Fuel 
System,  Transfer,  Portable, 
Pump,  Centrifugal,  100-GPM, 
Two  Discharge  Hose  Assemblies, 
One  Suction  Hose  Assembly, 
Two  Non-Automatic  Nozzle 
Assemblies,  One  Monitor  Go-No- 
Go  Gage,  100-GPM,  3-HP  Gasoline 
Engine,  One  Basket  Assembly 
(Kenco  Model  114MX1A)  FSN  4  320- 
900-8544 
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5-4320-248-25P 


5-4320-250-15 


5-4320-250-20P 


5-4320-250-35P 


Organizational,  Direct  and 
General  Support  and  Depot 
Maintenance  Repair  Parts  and 
Special  Tools  List:  Fuel 
System,  Transfer,  Portable, 
Pump,  Centrifugal,  100-GPM, 
Two  Discharge  Hose  Assemblies, 
One  Suction  Hose  Assembly, 
Two  Non-Automatic  Nozzle 
Assemblies,  One  Monitor  Go-No- 
Go  Gage, ' 100-GPM,  3-HP  Gasoline 
Engine,  One  Basket  Assembly, 
(Kenco  Model  114MX1A) 
FSN  4320-900-8544 

Operator,  Organizational,  Direct 
Support,  General  Support,  and 
Depot  Maintenance  Manual: 
Pump,  Centrifugal,  Petroleum 
Pipeline,  Gasoline-Engine- 
Driven,  Skid-Mounted,  2-Stage, 
6-In. ,  500-GPM  at  555-Ft.  Head 
to  1,400-GPM  at  275-Ft.  Head 
(International  Fermont 
Model  M-715-P)  FSN  4320-122- 
9642 

Organizational  Maintenance  Repair 
Parts  and  Special  Tool  Lists: 
Pump,  Centrifugal,  Petroleum 
Pipeline,  Gasoline-Engine- 
Driven,  Skid-Mounted,  2-Stage, 
6-In.,  500-GPM  at  555-Ft.  Head 
to  1,400-GPM  at  275-Ft.  Head 
(International  Fermont 
Model  M-715-P)  FSN  4320-122- 
9642 

Direct  and  General  Support  and 
Depot  Maintenemce  Repair 
Parts  and  Special  Tool  Lists: 
Pump,  Centrifugal,  Petroleum 
Pipeline,  Gasoline-Engine- 
Driven,  Skid-Mounted,  2-Stage, 
6-In.,  500-GPM  at  555-Ft.  Head 
to  1,400-GPM  at  275-Ft.  Head 
(International  Fermont 
Model  M-715-P)  FSN  4320-122- 
9642 
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5-4320-258-12 


5-4320-258-20P 


5-4320-258-34 


5-4320-258-34P 


5-4320-259-12 


5-4320-259-20P 


Operator  and  Organizational 
Maintenance  Manual:  Pump, 
Centrifugal,  Petroleum, 
Gasoline-Engine-Driven,  6-In. , 
1,120-GPM,  Skid-Mounted 
(Barnes  Model  US67CCG) 
FSN  4320-409-8678 

Organizational  Maintenance 

Repair  Parts  and  Special  Tools 
Lists  :     Pump,  Centrifugal , 

'  Petroleum,  Gasoline-Engine- 
Driven,  6-In,,  1,120-GPM, 
Skid-Mounted  (Barnes 
Model  US67CCG)  FSN  4320-409- 
8678 

Direct  Support  and  General 
Support  Maintenance  Manual: 
Pump,  Centrifugal,  Petxoleum, 
Gasoline-Engine-Driven , 
6-In.,  1,120-GPM,  Skid-Mounted 
(Barnes  Model  US67CCG) 
FSN  4320-409-8678 

Direct  and  General  Support  Main- 
tenance Repair  Parts  and 
Special  Tools  Lists:  Pump, 
Centrifugal ,  Petroleum, 
Gasoline-Engine-Driven , 
6-In.,  1,120-GPM,  Skid-Mounted 
(Barnes  Model  US67CCG) 
FSN  4320-409-8678 

Operator  and  Organizational 
Maintenance  Manual:  Pumping 
Assembly,  Flammable  Liquid, 
Bulk  Transfer,  Lightweight, 
Centrifugal,  100 -GPM  Minimum, 
Gasoline- Engine-Driven 
(Barnes  Model  US6ACG) 
FSN  4320-150-6116 

Organizational  Maintenance  Repair 
Parts  and  Special  Tools  List: 
Pumping  Assembly,  Flammable 
Liquid,  Bulk  Transfer, 
Lightweight,  Centrifugal, 
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lOO-GPM  Hinimiizn,  Gasoline- 
Engine- Driven  (Barnes 
Model  US6ACG)  FSN  4320-150- 
6116 


5-4320-259-34 


5-4320-259-34P 


Direct  Support  and  General 
Support  Maintensmce  Memual: 
Pumping  Assembly,  Flammable 
Liquid,  Bulk  Transfer,  Light- 
weight ,  Centrifugal ,  100-GPM 
Minimum  $  Gasoline-Engine- 
Driven  (Barnes  Model  US6ACG) 
FSN  4320-150-6116 

Direct  Support  and  General 

Support  and  Depot  Maintenemce 
Repair  Parts  amd  Special  Tool 
Liists:    Pumping  Assembly, 
Flammable  Liquid,  Bulk  Transfer, 
Lightweight,  Centrifugal, 
100-GPM  Minimum,  Gasoline- 
Engine-Driven  (Barnes 
Model  US6ACG)  FSN  4320-150- 
6116 


5-4330^200-15 


5-4330-200-25P 


5-4330-211-12 


Operator,  Organizational,  Field 
auid  Depot  Maintenance  Manual : 
Separator,  Water,  Liquid  Fuel, 
-Skid-Mounted,  350-GPM,  4-In. 
(Warner  Lewis  Model  VFCS-1061- 
9A2ANW)  FSN  4330-705-5965, 
Component  of  4930-542-2518 
Petroleum  Supply  Point 
Assemblage 

Organizational,  Field  and  Depot 
Maintenance  Repair  Parts  and 
Special  Tool  Lists:  Separator, 
Water,  Liquid  Fuel,  Skid- 
Mounted,  350-GPM,  4-In. 
(Warner  Lewis  Model  VFCS-1061" 
9iV2ANW)  FSN  4330-705-5965, 
Component  of  4930-542-2518 
Petroleum  Supply  Point 
Assemblage 

Operator  and  Organizational 
Maintenance  Manual  Including 
Repair  P2urts  and  Special 
Tools  List:    Fi Iter- Separator , 


350'GPM  Optinum  Perfomance 
(General  Steel  Tank  Model  0217) 
PSN  4330-150-6i23 

5-4330-214-15  Operator,  Organizational,  Direct 

and  General  Support  and 
Depot  Maintenemce  Manual 
Including  Repair  Parts  and 
Special  Tool  Lists:  Filter- 
Separator,  Liq\iid  Fuel, 
600-GPM  (General  Steel  Tank 
Model  0201)  FSN  4330-060-7188 

5-4330-215-12  Operator  and  Organizational 

Medntenance  Manual  Including 
Repair  parts  and  Special 
Tools  List:  Filter-Separiitor, 
Zdquid  Fuel,  Ground-Jftatnted , 
50-GPM  (Bendix  Modtfl  050S84) 
FSN  4330-998-6028 

5-4330-220-12  Operator  and  Organizational 

Maintenance  Manual  Including 

Repair  Parts  and  Special 

Tool  Lists:  Filter-Separator, 

Liquid j-fuel,  15-GPM,  Aluminum, 

Skid-Mounted  (Bowser 

Model  844-1-V15-AL)  FSN  4330- 

570-9652 

5-4330-230-12  Operator  and  Organizational 

Maintenance  Manual  Including 
Repair  Parts  and  Special  Tool 
Lists :    Filter-Separator , 
Liquid  Fuel,  15-GPM,  Aluminum, 
Skid-Hoxinted  (United  Model  9149) 
FSN  4330-490-5370 

5-4330-231-13  Operator,  Organizational,  and 

Direct  Support  Maintenzuice 
Manual  Including  Repair  Parts 
and  Special  Tools  List: 
Filter-Separator,  Liquid  Fuel, 
350-GPM,  Skid-Mounted  (General 
^  '  Steel  Tank  Model  FS  0215) 

i'  FSN  4330-480-7343 

5-4330-232'-12  Operator  and  Organizational 

Maintenance  Manual  Including 
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Repair  Parts  and  Special 
Toola  Lint:    Filter-Separator ^ 
Liquid  Fuelr  50-GPM^  Frame- 
Moiinted  (General  Steel  Tank 
Model  FS0216A101)  PSN  4330- 
444-7117 

5-4330-233-12  Operator  and  Organizational 

Maintenance  Manual  Including 
Repair  Parts  and  Special 
Tool  Lists:    Filter-Separator ^ 
Liqudd  Fuelr  50-GPMr  Non frame- 
Mounted  (Keene  Model  844- 
4V50AL)  FSN  4330-165-4900 

5-4930-212-15  Operator r  Organizational ^  Direct 

Support,  General  Support  and 
Depot  Maintenance  Manual: 
Fueling  Systems r  Air- 
Transportable,  100-GPM  P\ampr 
2  ^000-Gallon  Stabilized  Fabric 
TfUiX  (Air  Logistics  Corp« 
Model  11214-521)  FSN  4930-*912- 
3539 T  100-GPM  Pump  with  four 
500-Gallon  Tank  Assemblies 
(Air  Logistics  Corp. 
Model  11214-527)  FSN  4930-999- 
2814;  lOP-GPM  Pump  with  four 
500-Gallon  Tank  Assemblies  and 
30-GPM  Ptamp  Assembly  (Air 
Logistics  Corp.  Model  111214- 
533)  FSN  4930-994-4616  and 
Pill  Stand  Syston^  300-GPM 
PuJiq?  with  two  lO^OOO-Gallon 
Fabric  Tanks.  (Air  Logistics 
Corp.  Modal  113379) ^FSN  4930- 
999-2815  and  Filter-Separator^ 
Metering  Unit^  Liquid  Fuel^ 
100-GPM  Pump  Assembly  with  Flow 
Dividers  and  Hose  Assemblies 
(Air  Logistics  Corp. 
Model  114616)  FSN  4930-902<-3105 

5«»4930«212*2SP  Organizational,  Direct  and 

General  Support  and  Depot 
Maintenance  Repair  Parts  and 
Special  Tool  Lists:  Fuelii2«r^, 
Systems,  Air-Trainsportable , 
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100-GPM  Pump,  2,000-Gallon 
Stabilized  Fabric  Tank  (Air 
Logistics  Corp.  Model  111214- 
521)  FSN  4930-912-3539? 
100-GP'M  Pxamp  with  four 
500-Gallon  Tank  Assemblies 
(Air  Logistics  Corp. 
Model  li:a4-527)  FSN  4930- 
999-2814?  100-GPM  Pump  with 
four  500-Gallon  Tank  Assemblies 
and  36-GPM  Pump  Assembly 
(Air  Logistics  Corp. 
Model  11214-533)  FSN  4930-994« 
461^  and  Fill  Stand  System, 
30L  GPM  Pump  with  two 
10,000-Gallon  Fabric  Tanks 
(Air  Logistics  Corp. 
Model  113379)  FSN  4930-999-2815 
and  Filter-Separator,  Metering 
Unit,  Liquid  Fuel,  100-GPM 
Pump  Assembly  with  Flow  Dividers 
and  Rose  Assemblies  (Air 
Logistics  Corp^  Model  114616) 
FSN  4930-  902-3105 

5-4930-220«12  Operator  and  Organizational 

Maintenance  Manual  Including 
Repair  Paurts  *  and  Special 
Tool  Lists:    Tank  Unit^ 
60v)-Gallon^  Ligxiid  Dispensing 
I-  for  Trailer  Mounting  (Advance 

Model  TRL  1616)  (Highland 
Model  TRL  2500)  FSN  4930- 
752-9983 

5-4930-221-14  Operator,  Organizational,  Direct 

and  General  Siipport  Maintan-^^ce 
Manual  t    Forw2u:d  Area  Refv;eling 
Squii>rj?nt  (Bendix  Model  S3E00- 
70a>  ton  4930-087-7494 

5-4930-221-24P  Organizational,  Direct  and 

General  Support  Maintenance^ 
Repair  Parts  and  Special  Tools 
Lists:    Forward  Area  Refueling 
?:quipinent  (Bendix  Corp. 
Model  53E00-70A)   FSN  4930- 
087-7494 


5-4930-222-15  Operator,  Organizational,  Direct 

and  General  Support  and  ii^ppt 
Maintenance  Manual  Including 
Repair  Parts  and  Special  Tools 
List:    Drum  and  Punp  Unit, 
Liquid  Dispensing,  Cargo- 
Carrier  Mounting  (Gormeoi- 
Rupp  Model  607)  FSN  4930- 
089-8092 

5*4930«22/-14  Operator,  Organizational,  Direct 

and  General  Support  Maintenance 
Manual:    Tank  and  Puxnp  Unit, 
Liquid  Dispensing  for  Truqk 
Mounting  (Highland  Industries 
Model  2000) 
PSN  4930-877-8687 

S*4930-227*24P  Organizational,  Direct  and 

General  Support  Maintenance, 
Repair  Parts  and  Special  Tools 
List:    Tank  and  Pump  Unit, 
Liquid  Dispensing  for  Truck 
Mounting  (Highland  Industries 
Model  2000)  FSN  4930-87,7-8678 

5^3430-209-12  Operator  and  Organizational 

Maintenance  Manual:    Tank,  Steel 
Vertical,  Bolted,  Knockdovm, 
Sealed  Openings  Standard  Bottom 
and  Reef,  Gasoline,  Oil  or 
Water,  100-Barrel  Capacity, 
PSK  5430-263-6276;  250-Barrel 
Capacity,  FSN  5430-263-6080; 
500-Barrel  Capacity,  FSN  5430- 
263-6077;  1^000-Barrel  Capacity, 
PS14  5430-263-6078;  3,000-Barrei 
Capacity,  FSN  5430-263-6075; 
10,000-Barrel  Capacity,  FSN  5430 
255-6073 

<• 

5-2320-209-10  Operator  Manual  for  2  1/2-Ton, 

6x6  i    TrucJc,  Pipeline  Con- 
struction, M756A2;  Truck,  Tank, 
Fuel  Servicing,  1,200-GaHon, 
M49,  M49A1C,  M49A2C,  M49C 
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9-2320-209-20 


9-2320-209-20P 


9-2320-209-35 


9-2320-209-35P 


9-2330-208-15 


9-2330-20 8-24P 


Organizational  Maintenemce  Manual 
for  2  1/2-Ton,  6x6;  Truck, 
Pipeline  Construction,  M756A2; 
Truck,  Tank,  Fuel  Servicing, 
1,200-Gallon,  M49,  M49A1C, 
M49A2C,  M49C 

Organizational  Maintenance  Repair 
Parts  and  Special  Tools  List 
for  2  1/2-Ton,  6x6:  Truck, 
Pipeline  Construction, .M756A2; 
Truck,  Tank,  Fuel  Servicing, 
1,200-Gallon,  M49 ,  M49A1C, 
M49A2C,  M49C 

Direct  Support,  General  Support, 
and  Depot  Maintenance,  Cab, 
Chassis,  and  Body  Components 
for  2  1/2-Ton,  6x6:  Tnack, 
Pipeline  Construction,  M756A2; 
Truck,  Tank,  Fuel  Servicing, 
1,200-Gallon,  M49,  M49A1C, 
M49A2C,  M49C 

Direct  Support,  General  Support, 
and  Depot  Maintenance  Repair 
Parts  and  Special  Tool  Lists 
for  2  1/2-Ton,  6x6:  Truck, 
Pipeline  Construeticn ^  M756A2; 
Truck «  Tank,  Fuel  Servicing, 
1,200-Gallon,  M49,  M49A1C, 
M49A2C,  M49C 

Operator,  Organizational,  Field, 
and  Depot  Maintenance  Manual 
for  Semitrailer,  Tank:  Fuel 
Servicing,  S,000-Gallon, 
4-Hheel,  M131A3C,  FSN  2330-533- 
3380;  Semitrailar,  Tank, 
Gasoline,  12-Ton,  4-Wheel, 
M131,  FSN  2330-835-8565,  M131A1, 
rSN  2330-508-1484,  and  M131A2, 
F8K  2330-547-7964 

Organizational  and  Field  Main- 
tenance Repair  Parts  Special 
Tools  Lists  for  Semitrailer, 
Tanks    Fuel  Servicing, 
S,000-G«llon,  4-Wheel,  M131A3C, 
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PEN  2330-533-3300;  Semi- 
"~  trailer.  Tank:  Gasoline, 

12-Ton,  4-Wheel,  M131, 
PSN  2330-835-8565,  M131A1, 
FSN  2330-508-1484,  and  M131A2 , 
PSN  2330-574-7964 

9-  2330-272-14  Operator,  Organizational,  Direct 

and  General  Support  Mainte- 
nance Instructions  with  Repair 
Parts  and  Special  Tool  Lists 
for  Semitrailer,  Tank,  Fuel, 
5,000-Gallon,  4-Wheel,  M131A4 , 
FSN  2330-994-9454;  Semitrailer* 
Tamk  Fuel  Servicing,  5,000- 
Gallon,  4rWheel,  M131A4C, 
FSN  2330-994-9458;  and 
Semitrailer,  Tank  Fuel, 
S, 000 -Gal Ion,  4-Wheel,  M131A5, 
FSN  2330-226-6079 

10-  200  Pipefitting 

10-500  Airdrop  of  Supplies  and  Equipment: 

General  Information  for  Rigging 
Airdrop  Platforms 

10-500-55  Airdrop  of  Supplies  and  Equip- 

ment:   Rigging  Typical  Supply 
Loads  of  POL  and  Rations 
for  High  Velocity  Drop 

10-500-64  Airdrop  of  Supplies  and  Equip- 

ment:   Rigging  Remote  Area 
Refueling  Systems 

10-1101  Petrolexim  Handling  Equipment  and 

Operations 

10-1105  Inspecting  and  Testing  Petroleum 

Products 

10-1109  Organizational  Maintenance  Military 

Petrolevim  Pipelines  ,  Tanks  , 
pnd  Related  Equipment 

10-1112  Military  Petroleum  Pipeline  System: 

Scheduling  and  Dispatching 


27 


10-1619 


Quartennaster  Materials  Handling 
Equipment 


10-4320-201-25P  Organizational,  Direct  Support. 

General  Support,  and  Depot 
Maintenance  Repair  Parts  and 


10-1113  Petroleum  Tank  Vehicle 

Operation 

10-1115  Pumping  Assembly,  Flammable 

Liquid,  Bulk-Transfer,  Gasoline- 
Engine-  Dr  i  ven  ,  225-GPM  (Renown 
Stove  Model  5-14-122  and  ^ 
Gary  Steel  Model  3307B) 

10-1118  Petroleum  Terminal  and  Pipeline 

Operations 

10-1119  Airmobile  Ration  Fuel  Laboratory 

(To  Be  Published) 

10-1158  Petroleum  Testing  Kit 

10-1160  Petroleum  Laboratory  Mobile, 

Semitrailer  Mounted 

10-1161  Petroleum  Base  Laboratory  Assembly 

ASTM  Manual  for  Rating  Motor, 
Diesel,  and  Aviation  Fuels 

10-1165  Significance  of  ASTM  Teats  for 

Petroleum  Products 

The  1971  Book  of  ASTM  Standards: 
Part  17,  Petroleum  Products  - 
Fuels;  Solvents;  Engine  Tests; 
Burner  Fuel  oils;  Lubricating 
Oils;  Cutting  Oils;  Lubricating 
Greases;  Hydraulic  Fluids 

ASTM  Standards,  Part  18:  Petroleum 
Products  -  Measurement  and 
Sampling  Liquefied  Petroleum 
Gases,  Light  Hydrocarbons, 
Plant  Spray  Oils,  Aerospace 
Materials  Sulf orates ,  Crude 
Petroleum  Wax,  and  Graphite 
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Special  Tools  Lists:  Pusaping 
Assetnbly,  Flammable  Liquid, 
Bulk  'Transfer,  Gasoline-Engine- 
ry^ Driven/  225-GPM  (Renovni  Stove 

Model  5-14-122)  (Army 
Models  SPE18)  FSN"  4320-377-9088 

10*4320-202-1S  Operator,  Organizational,  Direct 

Support,  General  Support, 
and  Depot  Maintenance  Mauiual: 
Pumping  Assembly,  Flammable 
Liquid ,  50-GPM  (Beurnes 
Model  9117CA)    (Army  Model  SPE16) 
FSN  4320-728-0265?  (Barnes 
Model  15671CA)  (Army 
Model  SPE16A)  FSN  4320-658- 
2888;    (Barnes  Model  4074CA) 
FSN  4320-271-1858 


10-4320-202-25P  Organizational,  Direct  Support, 

General  Support  and  Depot 
Maintenance  Repair  Parts  and 
Special  Tool  Lists:  Pumping 
Assembly,  FlammaUDle  Liquid, 
Bulk  Transfer,  50-GPM  (Barnes 
Model  9117CA)    (Army  Model  SPE16) 
FSN  4320-728-0265;  (Barnes 
Model  15671CA)  (Army 
Model  SPE16A)  FSN  4320-658-2888; 
(Barnes  Model  4074CA) 
FSN  4320-271-1858 

10-4930-201-13  Operator,  Organizational,  and 

Field  (Third  Echelon)  Mainte- 
DMce  Manual:    Pump,  Dispensing, 
Hand-Driven  with  20-Ft.  Hose, 
15-GPM 

10-4930-201*»23P  Organizational  and  Field  (Third 

Echelon)  Maintenance  Repair 
Parts  and  Special  Tools  Lists: 
Dispensing  Pimp,  Hand-Driven, 
Piston-Type,  with  20-Ft.  Hose, 
15-GPM  (Tokheim  Model  1117) 
FSN  4930-276-00  87 

10*49 30-202-15  Operator,  Organizational,  Field, 

and  Depot  Maintenance  M2mual: 
Fuel  Supply  Unit,  Trailer- 
Mounted,  MX-2773/USD-1 
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10-4930-203-13 


10-4930-203-23P 


10-4930-204-15 


10-4940-201-10 


(FSN  5895-677-4121)  for 
Use  with  Airborne  Drone 
Surveillamce  System  AN/USD- 1 

Operator,  Organizational  ^tnd 
Direct  Support  Maintenance 
Manual:    Fuel  System,  Supply 
Point,  Six  Fuel  and  oil 
Servicing  Nozzles,  60 ,000-Gallon 
Capacity,  with  Two  Pumps,  Two 
Filter-Separators ,  six  Loading 
Standards,  and  Six  Collapsible 
Fabric  Tanks,  FSN  4930-542- 
2518 

Organizational  and  Direct  Support 
Maintenance  Repair  Parts  and 
Special  Tool^^-Lists :  Fuel 
System,  Supply  Point,  Six  Fuel 
and  Oil  Servicing  Nozzles, 
60 rOOO-Gallon  Capacity,  with 
Two  Pumps,  Two  Filter-Separators, 
Six  Loading  Standards,  and 
Six  Collapsible  Fabric  Tank:  . 
PSN  4930-542-2518 

Operator,  Organizational,  Direct 
and  General  Support  and  Depot 
Maintenance  Memual  Including 
Repair  Parts  List:    Tank  and 
Pump  Unit,  Liquid  Dispensing, 
for  Truck  Mounting  (United 
Manufacttiring  and  Engineering 
Model  Style  1)  FSN  49  30-542- 
2800,   (Model  2519) 
FSN  4930-987-8576,   (Model  2938) 
FSN  4930-078-4939;  (Bowser 
Inc.,  Model  36W50)  FSN  4930- 
078-4938;   (Orr  and  Sembower 
Model  BL-100)  FSN  4930-926- 
3692;   (Altech  Model  4000) 
FSN  4930-926-3581 

Operator's  Manual:  Cleaning 
Machine,  Fuel  Can  and  Drum 
(Barnes  Model  4310CA)  (Army 
Model  SPE  19)  FSN  4940-268- 
9771;    (Barnes  Model  15801CA) 
(Army  Model  SPE  19A)  FSN  4940- 
658-2889 
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10-4940-201-20 


10-4940-201-25P 


10-4940-201-35 


10-7200-200-23 


10-8110-201-14 


11-337 


Organizational  Maintenance  Manual: 
Cleaning  Machine,  Fuel  Can  and 
Drum  (Barnes  Model  4310CA) 

(Army  Model  SPE  19)  FSN  4940- 
268-9771;    (Barnes  Model  15801CA) 

(Army  Model  SPE  19A)  FSN  4940- 
658-2889 

Organizational,  Direct  Support, 
General  Support,  and  Depot 
Maintenance  Repair  Parts  and 
Special  Tool  Lists:  Cleaning 
Machine,  Fuel  Can  and  Drum 

(Barnes  Model  4310CA)  (Army 
Wodel  SPE  19)  FSN  4940-268- 
9771;    (Barnes  Model  15801CA) 

(Army  Model  SPE  19A)  FSN  4940- 
658-2889 

Field  and  Depot  Main ten amce 

Manual:    Cleaning  Machine,  Fuel 

Can  and  Drum  (Barnes 

Model  4310CA)  (Army 

Model  SPE  19)  FSN  4940-268-9771; 

Barnes  Model  15801CA)  (Army 

Model  SPE  19A)  FSN  49  40-658- 

2889 

Organizational  and  Direct  Support 
Maintenance  Manual  Including 
Repair  Parts  and  Special 
Tool  Lists:    Can,  Gasoline, 
Military,  steel,  5-Gallon, 
FSN  7240-222-3088 

Operator,  Organizational,  Direct 
Support  and  General  Support 
Maintenance  Manual  Including 
Repair  Parts  List:  Dram 
Fabric,  Collapsible,  Liquid 
Fuel,  500-Gallon  Capacity 
(Nonvented)  MDL  4C-135-03562 , 
FSN  8110-753-4892,  and  MDL  5- 
14-191-1,  FSN  8110-824-1444 

Telephone  Sets  TA-43/PT  and 
TA-263/PT 
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11-610  Operation  and  Organizational 

Maintenance;    Radio  Set 
AN/PRC-21 

11-2059  Telephone  TP-9  and  Telephone 

Set  TA-264/PT 

^^'2215  Teletypewriters  TT-5/PG  and 

TT-6/PG 

11-5805-201-12  Operator  and  Organizational 

Maintenamce  Manual  Including 
Repair  Peurts  and  Special 
Tools  Lists:  Telephone 
Set  TA-312/PT 

11-5815-204-10  Operator's  Manual:  Radio 

Teletypewriter  Sets  AN/ 
GRC-46,  AN/GRC-46A,  AN/ 
GRC-46B,  AN/GRC-46C,  and 
AN/VRC-29 

11-5815-204-20  Organizational  Maintenance  Manual 

Radio  Teletypewriter  Sets 
AN/GRC-46,  AN/GTRC-46A, 
AN/GRC-46B,  and  AN/VRC-29 

11-5815-20 4-20P  Organizational  Maintenance  Repair 

Parts  and  Sp«^cial  Tool  Lists: 
Radio  Teletyj  »vriter  Sets 
AN/GRC-46,  AN/GRC-46A,  AN/ 
GRC-46E,  and  AN/VRC-29 

11-5820-398-12  Ofwrifcor  and  c  ^unizational 

Muiiitens'jiict    lanual  Including 
Rupair      .      and  Special 
Tool  Lis*-.:    Radio  Set  AN/ 
PRC-25  (Including  Receiver- 
Trtmsraitter,  Radio  RT-505/ 
PRC- 25) 

11-5820-667-ESC  Equipment"  Servi ce ability  Criterxa 

for  Radio  Set  AN/PRC-77 

11-5820-667-12  Operator's  and  Organizational 

Maintenance  Manual  Including 
Repair  Parts  List:  Radio 
Set  AN/PRC-77  (Including 
Receiver-Transmitter,  Radio 
PT-841/PRC-77) 
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38-250  Packagina  and  Materials  Handling: 

Packaging  and  Handling  of 
Dangerous  Materials  for 
Transportation  by  Military 
Aircraft  (AFM  71-4;  DSAM  4145.3? 
NAVSUP  Pub  505;  MCO  P  4030.19) 


38-750  The  Army  Maintenance  Management 

Systems  (TAMMS) 

38-750-1  The  Army  Maintenance  Management 

System  (TAMMS)  Field  Command 
Procedures 


10.  TECHNICAL  BULLETINS* 

(When  technical  bulletins  cannot  be  obtained  through  regular 
publication  supply  channels,  submit  requests  to 

U.S.  Army  Adjutant  General 

Publications  Center 
1655  Woodson  Road 
St.  Louis,  MO  63114) 

ENGINEERS 

5-4200-200-10  Hand  Portable  Fire  Extin- 

guishers Approved'  for  Army 
Use 

404  Repairs  and  Utilities:  Repairs 

to  Fuel  Oil  Tanks 

ORDNANCE 

GRD  10 '^1  Purging,  Cleaning,  Inspecting, 

and  Coating  Interior  of 
Steel  Tanks  and  Equipment 
on  Tactical  and  Commercial- 
Type  Fuel  Tank  Trucks  and 
Trailers 

*  Reference; — DJTPamphlet  310-4,  Index  of  Technical  Manuals, 
Technical  Bulletins,  Supply  Manuals   (7,  8,  and  9),  Supply 
Bulletins,  and  Ltibrication  Orders. 
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STANDARDIZATION  OF  INTERNATIONAL  MATERIEL 


34-9-25  Code  Numbers  for  the  Identifica- 

tion of  Fuels,  Lubricants, 
and  Allied  Products  used  by 
NATO  Armed  Forces 

34-9-45  Pumping  Assembly,  Flammable 

Liquid,  Bulk  Transfer, 
Gasoline-Engine-Driven, 
225-GPM 

34-9-60  BuUt  storage  Tanks,  Bolted, 

Steel,  Semi-Permanent: 
250-,  500-,  1,000-,  3,000-, 
and  10,000-Barrel  Capacity 

(0)  34-9-63  Quality  and  Reliability 

Assurance:    Fuels  for  NATO 
Pipeline  Network  Central 
European  Theater  (APR  74-13) 

34-9-78  Hose  Couplings  for  Petroleum 

Distribution  in  the  Field 

TRANSPORTATION 

55-6650-300-15  Spectrometric  Oil  Analysis 

55-9150-200-25*  Engine  and  Transmission  Oils, 

Fuels,  and  Additives  for 
Army  Aircraft 

MARKING  AND  PACKAGING  OF  SUPPLIES 

746-93-1  Color  and  Marking  of  Military 

Vehicles,  Construction 
Equipment,  and  Materials 
Handling  Equipment 

746-93-2  Painting  and  Marking  of  Army 

Aircraft 
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11.  SUPPLY  CATALOGS  AND  BULLETINS* 

(When  supply  catalogs  and  bulletins  cannot  be  obtained  through 
regular  publication  supply  channels,  submit  requests  to 

U.S.  Army  Adjutant  General 

Publications  Center 
1655  Woodson  Road 
St.  Louis,  MO  63114) 


SC  4230/40-IL 

C  4310-IL-A 

C  4320/30-IL-A 

C  4710-IL-A 

C  4720-IL-A,  Vols.  I 
and  II 

C  4730-IL-A,  Vols.  I 
and  II 

SC  49  30-IL 

SC  5420/30-IL 
C  6630/40-IL 

SC  6640-97-CL-EOl 

SC  6640-9^-CL-E02 

C6800-IL 


Decontaminating  amd  Impregnating 
Equipment . 

Compressors  and  Vacuvun  Pumps 

Power  euid  Hand  Pumps 

Pipe  and  Tube 

Hose  and  Txibing,  Flexible 

Fittings  and  Specialties:  Hose, 
Pipe,  and  Tube 

Lubrication  and  Fuel  Dispensing 
Equipment 

Bridges,  Fixed  and  Floating 

Chemical  Analysis  Instrvunents , 
Laboratory  Equipment  and 
Supplies 

Laboratory,  Airmobile,  Aviation 
Fuel   (FSN  6640-902-9711) 
(Line  Item  L  33184) 

Laboratory,  Petroleum,  Semi- 
trailer Mounted  (FSN  6640- 
538-2736)    (Line  Item  L  33800) 

Identification  List:  Chemicals 
and  Chemical  Products 


*  References:    bA  Pamphlet  310-6,  Index  of  Supply  Catalogs 

and  Supply  Manuals  (Excluding  Types  7,  8,  and  9)  and  C-1  (Army), 

Introduction  to  Federal  Supply  Catalogs. 
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C9100-IL  Identification  List:  Fuels, 

Lubricamts,  Oils,  and 
Waxes  * 

'  C-ML-A  Arrr.y  Mcmagement  Data  List 

SB  710-2  Supply  Control:  Combat 

Consumption  Rates  for 
Ground  and  Aviation  Type 
Petroleum  Products 


12.  BLANK  FORMS* 

(The  proper  source  of  blank  forms  depends  on  the  location  of 
the  requester.    When  forms  cannot  be  obtained  through  regular 
supply  channels,  requests  from  First  Army,  MDW,  USAREUR, 
USARSO,  Puerto  Rico,  Bermuda,  West  Indies,  Greenland,  Labrador, 
Newfoundland,  and  Central  and  Eastern  Canada  should  be 
submitted  to 

U.S.  Army  Adjutant  General 

Publications  Center 
2800  Eastern  Blvd. 
Baltimore,  MD  21220 

Fifth  Army,  Sixth  Army,  USARHAW,  USARJ,  USARYIS, 
USARAL,  and  Western  Canada  should  be  submitted  to 

U.S.  Army  Adjutzmt  General 

Publications  Center 
1655  Woodson  Road 
St.  Louis,  MO  63114) 

^272  Register  of  Vouchers  to 

Stock  Record  Account 

°*  285  Accident  Report 

°^  285-1  Accident  Report  (Continuation 

Sheet) 

DA  285-2  Accident  Report  Coding  and 

Key  Punch  Sheet 


■  Reference:     DA  Pamphlet  310-2,  index  of  Blank  Forms. 
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DA  444 

DA  1051 
DA  1296 
DA  1297 

DA  1298 
DA  1300-1 
DA  1300-2 
DA  1300-3 

DA  1300-4 
DA  1687 

DA  1804 
DA  2077 

DA  2407 
DA  2407-1 

DA  2634-R 

DA  2714 

DA  2765 
DA  2765-1 
DA  3161 
DA  3253 


Inventory  Adjustment  Report 

Report  of  Injiory 

Stock  Accounting  Record 

Title  Insert  (Formal 
Accountability) 

Due  Out  Record 

Demand  Summary  Card 

Computation  Card 

Summary  Accounting  Transfer  Record 
of  Supply  Item 

Reorder  Point  Record 

Notice  of  Delegation  of 
Authority- Receipt  for 
Supplies 

Petroleum  Sample  Tag 

Petroleum  Products  Laboratory 
Analysis  Report 

Maintenance  Request 

I 

Maintenemce  Request  (Continua- 
tion Sheet) 

Quarterly  Petroleum  Products 
Status  and  Program  Feeder 
Report  (LRA) 

CONUS  Requirements  for  Petroleum 
Products 

Request  for  Issue  or  Turn- In 

Request  for  Issue  or  Turn-In 

Request  for  Issue  or  Turn-In 

Used  Oil  Sample  Information 
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7^7  ^  ;  * 

UA  3254-R  Oil  Analysis  Suspect  Component 

Data  (LBA) 

Daily  Issues  of  Petroleum 
Products 

°^  Monthly  Abstract  of  issues  of 

Petroleum  Products  and 
Operating  Supplies 

°*  Petroleum  Products— Tank  Farm 

~*  Intake  Record 


DD  6 


DO  250 
DD  250-1 
DD  531 


DA  10-235  ^        Petroleum  Produdts— Tank  Farm 

Outturn  Record  y 

DA  10-236  .         Petroleum  Product»--'^p  station 

Hourly  Operations  Record 

■J- 

DA  10-238  '  •  Petroleum  Products— Package 

Area  Inventory 

DA  10-241  Petroleum  Products— Pump  Station 

Operations  Log 

DA  10-242  Petroleum  Products— Pipeline 

Leakage  Report 

Report  of  Packaging  and  Handling 

Deficiencies 

■■I 

°°  Report  of  Survey 

Material  Inspection  and  Receiving 
Report 

Tariker/Beuxre  Material  Inspection 
and  Receiving  Report 

Quarterly  Petroleum  Product 
Status  and  Program  Report 

°°  ^^^^  Order  for  Supplies  or  Services/ 

Request  for  Quotation 

°°  ^^^^  caiange  of  Address  and '  Directory 

Record 
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DD  1348  DOD  Single  Line  Item  Requist-- 

tion  System  Docxament  (Manual) 

DD  134 8M  DOD  Single  Line  Item  Requisi- 

tion System  Document 
(Mechanicel) 

DD  1348-1  DOD  Single  Line  Item  Release/ 

Receipt  Document 

DD  1435  DOD  Physical  Inventory  Document 

DD  1486  DOD  Materiel  Receipt  Document 

DD  1487  DOD  Materiel  Adjustment  Document 

DD  17 S 8  Bulk  Petroleum  Terminal  Report 

(LRA) 

SF  3fil  Discrepancy  in  Shipment  Report 

(Short  Title:  DISREP) 


13.  ARMY  FII24S,  TRANSPARENCIES,  AND  GTA  CHARTS* 

(For  films,  the  education  NCO  or  general  educrvion  development 
officer  of  the  command  can  request  loans  from  the  command  film 
library.    For  transparencies  and  GTA  charts  not  available  at 
the  command  training  aids  center,  request  the  command's  training 
aids  management  officer  to  submit  a  requisition  to 

Commanding  General 
USACONARC 

ATTN :  ATOPS-TNG-TSN 
Ft.  Monroe,  VA  23351) 

TF  5-1817  construction  of  10,000-Bar.  -1 

Bolted  Steel  Tanks — Part  I — 
Foundation ,  Bottom ,  and 
Sidewalls 
(RT:     16  Min.) 

TF  5-1862  Military  Pipeline  Operations— 

Part  I — Laying  Pipelines 
(RT:     19  Min.) 

^  References:    DA  Pamphlet  108-1,  Index  of  Army  Motion  Pictures 
and  Related  Audio-Visual  Aids#  and  U.S.  Army  Quartermaster 
School  Index  of  Training  Films. 
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TF  5-1863 
TF  5-1864 


TF  5-1898 


TF  9-2995 
TF  10-2731 

TF  10-2799 
TF' 10-2855 
TF  10-3151 

TF  10-3205 
TF  10-3702 

TF  10-3868 

TF  10-4299 


Military  Pipeline  Operations — 
Part  II — Installation  and 
Pumping  Stations 
(RT:     17  Min.) 

Military  Pipeline  Operations — 
Part  III— Operation  and 
Maintenance  of  Pipeline 
Systems 

(PT:     1,0  Min.)  ^ 

Constxcction  of  10 , 000-Barrel 
Bolted  Steel  Tanks — Part  II — 
Center  Support,  Deck,  Valves, 
and  Vents 
(RT:     9  Min.) 

Principles  of  Hydraulic  Systems 
(RT:     19  Min.) 

Gaging  and  Sampling  Petroleum 
Products 
(RT:     18  Min.) 

Petroleum  Safety  Precautions 
(RT:     18  Min.) 

POL  Pier  Discharge  Operations 
(RT:     18  J^n.) 

Gasoline  Dispenser  Tank  and 
Pump  Unit— Operation  and 
Maintenemce 
(RT:     30  Min.) 

Portable  Class  III  Supply  Point 
(RT:     25  Min.) 

Valves,  Traffic  Controllers  in 
the  Pipeline 
(RT:     17  Min.) 

Care  and  Use  of  the  500-Gallon 
Collapsible  Drum 
(RT:     23  Min.) 

The  Fuel  System  Supply  Point 
(RT:     30  Min.) 


ERIC 
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TF  10-4319  Petroleum  Tan3c  Vehicle 

Operations 
(RT:     29  Min.) 

TF  10-4423  Petroleum  Safety  Hazards  and 

Precautions  at  Unit  and 
Organization  Level 
(RT:     25  Min.) 

TF  10-4538  Operation  of  the  350-GPM 

Centrifugal  Pump 
(RT:     30  Min.) 

TP  10-4545  Operation  of  the  50-GPM 

Petroleum  Dispenser 
(RT:     26  Min.) 

MF  5-1240  Oil  Fires 

(RT:     46  Min.) 

MF  55-5729  Spectrometric  Oil  Analysis 

(RT:     20  Min.)  Color 

T  10-2-1  Pipeline  and  Tank  Farm  Equipment 

Maintenance 
(1-16  Charts) 

T  10-2-2  Fuel  System  Supply  Point 

(1-12  Charts) 

T  10-2-3  Measurement  of  Petroleum 

Products 
(1-22  Charts) 

T  10-2-4  Installation  and  Operation 

of  Tank  i\..Z  Pximp  Unit 
(Petroleum) 
(1-15  Charts) 

T  lp-2-5  Basic  Petroleum  Pipeline 

Operations 
(1-19  Charts) 

T  10-2-6  Fuel  Test  Engine  -  Motor  and 

Research  Methods  Cot 
(Patroleum  Supply) 
(1-18  Charts) 
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T  10-2-8  500-Gallon  Non-Vented  Collaps- 

ible Drvun 
(1-18  Charts) 

T  10-2-9  Fire  Prevention  in  Petroleum 

Operations 
(1-16  Charts) 

T  10-2-10  Safety  Precautions  in  Bulk 

TerTninals  (Petroleum) 


T  10-2-11  Waterfront  Operations 

(Petroleum) 


T  10-2-12  Petroleum  Tank  Vehicle 

Operations 


(1-27  Charts) 

Iter  front  Oper 
(Petroleum) 
(1-29  Charts) 

troleum  Tank 
Operations 
(1-36  Charts) 


14.     AIR  FORCE  PUBLICATIONS* 

(When  Air  Force  Publications  cannot  be  obtained  through  regular 
publications  channels,  submit  request  to 

OCAMA  (OCNSTT) 
Tinker  AFB 
Oklahoma  73145) 

AFR  67-141  See  AR  740-25 

AFR  144-3  See  AR  7-3-2 

AFR  144-11  Cash  Sales  and  Reimbursable 

Issues  of  Ground  Petroleum 
Products  in  Oversea  Theaters 

AFM  74-3  Petroleum  Procxirement  Inspec- 

tion Maniial 

AFM  85-16  Maintenance  of  Permanently 

Installed  Storage  and 
Dispensing  Systems  for 
Petroleum  and  Unconven- 
tional Fuels 

*  keferences:    AFRb-2,  NunericcJ.  Index  of  Standard  Air  Force 
Publications,  and  TO  0-1-42,  A  Numerical  Index  and  Requirement 
Table  in  the  42  Area. 
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ATM  88-12  See  TM  5-848-2 

AF  TO  42B-1-1  Quality  Control  of  Fuels  and 

Lubricants 

AF  TO  42B2-1-9  Spectrometric  Oil  Analysis 

Program 

AF  TO  42B2-1-10  Spectrometric  Oil  Analysis 

Program 


15.  NAVY  PUBLICATIONS* 


(Navy  publications  cannot  all  be  obtained  from  one  source. 
Therefore  addresses  of  sources  from  which  the  various  listed 
publications  can  be  obtained  are  entered  following  the 
applic^lble  publications.) 

OPNAVINST  See  AR  703-2 

4020. 23A 

NAVSUPINST  See  AR  740-25 

4020.6 

»NAVMATINST  Navy  Oil  Analysis  Program 

4731.1 

(The  three  publications  above  may  be  obtained  by  siibmitting 
requests  to 

Supply  and  Fiscal  Department 
Code  514.32 

Naval  District  of  Washington,  D.C. 
Washington  Navy  Yard 
Washington,  D.C.  20390) 

COMSERVLANT/PAC  COMSERVPAC/COMSERVLANT  Fleet 

INST  4020. 2A/  Oiler  Manual 

4020. 5C 


•  References:     NWPUBINST  5215.4    (Series),  COMSERVLANTINST  5215o4 
(Series),  and  Naval  Supply  Systems  Command  Ptib  2002   (NAVSUP  P- 
2002),  Navy  Stock  List  of  Forms  and  Publications. 


(The  above  publication  may  be  obtained  by  sxibmitting  requests 
to 

Ccranander 

Service  Force,  U.S.  Atlantic  Fleet 
U.S.  Naval  Base 
Norfolk,  VA  23511) 


NAVPERS  10  829-B 

NAVPERS  10883-A 
NAVSHIPS  0900-016-0010 
NAVSHIPS  0901-550-0003 


NAVSHIPS  0901-550-000  3 


NAVAIR  06-5-502 


NAVFAC  DM- 2 2 


NARrP-P-12 


Military  Sea  Transportation 
Service 

Fundamentals  of  Petroleum 

Manual  for  Cargo  Tank  Cleaning 

Naval  Ships'  Technical  Memual: 
Chapter  9150,  Gasoline 
(Aviation  and  Automotive) 
and.  JP-5  Fuel  Systems 

Naval  Ships'  Technical  Manual: 
Chapter  9550,  Petroleum  Fuel 
Stowage ,  Use ,  and  Testing 
(FOUO) 

Handbook,  Aircraft  Refueling  for 
Shore  Activities 

Design  Mamual,  Liquid  Fueling, 
and  Dispensing  Facilities 

Aeronautical  Spectrometric 
Laboratory  Manual 


(The  eight  publications  above  may  be  obtained  by  sxibznitting 
requests  to 

Commanding  Officer 

Naval  Forms  and  Publications  Center 

5801  Tabor  Ave. 

Philadelphia,  PA  19120) 
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16.  MISCELLANEOUS  PUBLICATIONS 

API  Pxiblications  and  Materials  Index 

(API  publishes  its  index  amnually.  It  may  be  obtained  without 
charge  by  writing  to 

American  Petroleum  Institute 
1801  K  Street,  N.W.    (7th  Floor) 
Washington,  D.C.  20006) 

Oil  Pipe  Line  Transportation  Practices 

Vol.  I  Introduction  to  the  Oil 

Pipe I i  ne  Indus  try 

Vol.  II  Oil  Pipe  Line:  Construction 

and  Maintenance 

Vol.  Ill  Oil  Pipe  Line:  Measurement 

and  Storage  Practices 

Vol.  rv  Oil  Pipe  Line:  Pumping 

Station  Operation 

Crude  Oil  Tanks:     Construction,  Strapping,  Gauging  and 
Maintenance 

{The  above  and  other  petroleum  related  publications  may  be 
pxirchased  from 

Petroleum  Extension  Service 
University  of  Texas 
Box  S,  University  Station 
Austin,  TX  78712) 

Laws  of  the  United  States  Relating  to  Water  Pollution  Control 
and  Environmental  Quality 

(The  publication  above  may  be  purqhased  for  $1  from 

Superintendent  of  Documents 
Government  Printing  Office 
Washington,  D.C.  20402) 
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National  Oil  and  Hazardous  Substances  Pollution  Contingency  Plai« 

(This  publication  is  not  prepared  in  sufficient  copies  for  all 
petroleum  personnel «    It  is  needed  only  by  persons  concerned 
with  planning  pollution-abatenent  actions  related  to  spills  of 
oil  or  hazardous  materials.    Single  copies  can  be  obtained  by 
these  persons  from 

Division  of  Oil  amd  Hazardous 

Materials 
Enviroxunental  Protection  Agency 
Washington,  D.C«  20460) 


46 


So6 


PART  TWO 
GLOSSAIOr 


ZMTRODUCTION.    Part  Tvo  of  this  special  text,  the  glossary, 
is  a  collection  of  the  nore  cwnon  terms  and  abbreviations 
used  by  the  petroleun  industry  and  in  military  petrolemi 
operations.    The  glossary  is  divided  into  thro  sections: 
Section       Terms,  and  Section  ZI,  Abbreviations.  The 
glossary  is  not  a  comprehensive  list  of  all  petroleum  terms 
but  it  does  include  freqiaently  \ised  terms  and  some  less 
familiar  technical  definitions.    The  abbreviations  include 
military  and  industrial  petroleum  abbreviations.  Since 
refinery  te^niques  and  operations  lue  not  military  functions, 
references  to  terms  and  abbreviations  tased  by  the  refining 
industry  are  limited. 


SECTION  I 
TERMS 


Absolute  Pressure,     Pressure  measured  with  respect  no  zero 
pressure,  as  distinct  from  pressure  measured  with 
respect  to  some  standard  pressure,  such  as  atmospheric 
pressure;  30  pounds  per  square  inch  pressure  is 
equivalent  to  44,7  pounds  per  square  inch  absolute 
pressure. 

Absolute  Viscosity.     See  Viscosity,  Absolute. 

Accelerated  Gum  Test.     A  test  to  determine  the  amount  of  gum 
and  lead  precipitate  formed  in  aviation  fuels  as  a 
result  of  accelerated  oxidation  or  aging;  potential  gum 
is  the  amount  of  residue  obtained  by  evaporating  the 
fuel  at  the  end  of  the  specified  aging  period  after 
any  lead  deposits  have  been  removed  (ASTM  D-873)  . 

Accountable  Officer.     An  individual,  either  civilian  or 

military,  required  to  asjiure  that  accurate  recording 
of  property  transactions  is  accomplished  and  current 
records  pertaining  thereto  are  maintained.  (Account- 
ability is  concerned  primarily  with  records,  while 
responsibility  is  concerned  primarily  with  custody, 
care  euid  safekeeping.)     (See  also  Responsible  Officer.) 

Acid.     A  chemical  compound  usually  having  a  sour  taste  and 

capable  of  neutralizing  alkalis  and  turning  blue  litmus 
paper  red. 

Acidity.    The  anioumt  of  free  acid  in  a  substance. 

Additive.     An  agent  used  for  in?>roving  existing  characteristics 
or  for  imparting  new  characteristics  to  certain  petroleum 
products . 

Air  Agitation.    A  method  of  extinguishing  or  controlling  tank 
tires  by  injecting  air  or  steam  at  the  bottom  inlet;  the 
principle  involved  is  that  of  cooling  the  product  by 
circulation. 

Air- Fuel  Ratio.     The  ratio  of  the  weight  of  air  to  the  weight 
ot  fuel  used  in  an  internal  combustion  engine  or  furnace; 
the  ,  ratio  in  a  gasoline  engine  is  about  12-15  to  1. 
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Air  Test.    A  method  used  to  test  a  pipeline  when  a  water 
test  is  not  possible  or  desirable;  the  line  is 
sectionalized  by  block  valves  and  tested  in  lengths 
that  depend  upon  the  capacity  of  available  compressors? 
likely  to  create  a  hazardous  condition  from  flammable 
mixtures  in  lines  that  have  been  used  for  volatile 
products • 

All- Levels  Sample.    A  sample  taken  by  lowering  a  closed 
sampler  to  the  drawoff  level  of  a  tank^  opening  the 
sanplerr  and  raising  it  at  such  a  rate  that  it  is  nearly, 
but  not  quite  ^  full  when  it  emerges  from  the  liqiiid. 

Alongside  Aircraft  Fuel  Delivery.    The  transportation  of 

government-owned  fuel  from  a  storage  facility ^  and  its 
delivery  into  the  fuel  tanks  of  an  aircraft.  Charges 
for  this  service  do  not  include  the  cost  of  the  fuel. 

Aluminum  Oleate.    A  soap  used  in  grease  m2Ucing. 

American  Chemical  Society  (ACS)  .    A  professional  society  of 

chemists  which  formulates  specifications  and  establishes 
standard^  for  amalytical  reagents  used  in  the  laboratory. 
A  product  designated  ACS,  a  purity  designation,  meets  all 
requirements  of  the  society. 

Aiterican  Melting  Point.    An  arbitrary  temperature  of  3*  F. 
above  the  ASTM  paraffin  wax  melting  point  (ASTM 
Method  D-87)  .     The  latter  is  also  known  m  the  English 
melting  point.     (See  Melting  Points) 

American  Petroleum  Institute  (API).    The  institute  represents 
and  is  supported  by  the  petroleisn  industry.  It 
standardizes  the  tools  and  equipment  used  by  the  industry 
and  promotes  the  advancement  of  research  in  the 
petroleum  field. 

American  Society  for  Testing  and  Materials   (ASTM)  .    A  national 
technical  society  which  has  among  its  functions  the 
standardization  of  specifications  and  methods  of  testing. 
The  organization  is  widely  recognized  as  the  authority 
on  methods  of  testing  petroleum  products. 

Aneroid  Barometer.     A  barometer  in  which  the  action  of  the 

atmospheric  pressure  in  bending  a  metal  surface  is  made 
to  move  a  pointer. 

Anhydrous >     Free  of  water,  especially  water  of  crystallization. 


•'8oT- 

Aniline  Point.    The  minimum  temperature  for  conplete  miscibiliv 
of  equal  volumes  of  aniline  and  the  sanple  under  test. 
ATS M  Method  D-611  describes  procedures  for  determining 
aniline  point  and  mixed  aniline  point  of  petroleum 
products  and  hydrocarbon  solvents.    A  product  of  high 
aniline  point  will  be  low  in  aronaties  and  naphthenes 
and,  therefore,  high  in  paraffins.    Aniline  point  is 
often  specified  for  spray  oils,  cleaning  solvents ,  and 
thinners,  where  effectiveness  depends  upon  aromatic 
content.     In  conjunctioh  with  API  gravity,  the  aniline 
point  may  be  vised  to  calculate  the  net  heat  of  combustion 
of  aviation  fuels . 

Anode.    See  Electrode. 

Ant i foam  Agent.    An  additive  used  in  some  lubricating  oils 
for  controlling  foam. 

Antiknock.     Resistance  to  detonation  or  pinging  in  spark- 
Ignition  engines. 

Antiknock  Agent.    A ^hemical  compound  surh  «ui  tetraethyl- 
■     lead  whicH",  wh^n*  added  in  small  amounts  to  the  fuel 
cdiarge  of  an  i^itemal-conbustion  engine,  tends  to 
lessen  knocking. 

Antioxidant .    A  chemical  added  to  gasoline,  lubricating  oil, 

and  certain  other  petroleum  products  to  inhibit  oxidation. 

API  Gravity.     (Also  see  Specific  Gravity.)    An  arbitrary  scale 
expressing  the  gravity  or  density  of  liquid  petroleum 
products.    The  measuring  scale  is  calibrated  in  terns  of 
degrees  API.    The  gravity  of  any  petroleum  product  is 
corrected  to  60*  p.    it  may  be  calculated  in  terns  of 
the  following  formula: 

Degrees  API  gravity   141.5  c 

at  60-  P.  ap.  gr.    "  ^^^'^ 

Apparent  viscosity.    The  ratio  of  shear  stress  to  shear  rate 
of  a  non-Newtonian  fluid,  such  as  lubricating  grease, 
calculated  from  Poiseuille 's  equation  and  masured  in 
poises.    Apparent  viscosity  is  detemined  by  forcing  a 
grease  sample  at  predetermined  flow  rates  through  a 
series  of  8  capillaries  and  observing  the  pressures 
developed  in  the  apparatus. 

Appearance.     Refers  to  the  visual  examination  of  fuels.  Term 
used  to  describe  appearance  are  bright  and  clear,  hazy, 
and  cloudy .  »        j » 
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Aromatic  (noun).    One  of  a  broad  class  of  «""^^f*^^f .      .  -i^ 

 hydrocarbons  that  is  characterized  by  the  ring  structure 

of  its  molecules. 

Aromatic  (adjective).    Deri^/ed  froffl,  or  characterized  by,  the 
benzine  ring. 

A3h  Content.    The  percent  by  weight  of  residue  left  after 
 combustion  of  a  sajnple  of  fuel  oil  or  other  petroleum 

oil.     In  the  United  States,  ash  content  xs  usually 

determined  by  ASTM  Method  D-482. 

Asphalt.    Black  to  brown  solid  or  semisolid  cementitioua 

material  which  gradually  liquefies  when  heated  and  in 
which  the  predominating  constitutents  are  bitumens.  It 
occurs  in  nature  or  is  obtained  as  a  residue  from 
cracked  stocks  or  from  the  distillation  of  certain 
crude  oi Is . 

,  Assault  Hoseline  System.    A  petroleum  hoseline  system 

 composed  of  hose,  collapsible  fuel  cells,  and  portable 

pun^s  which  can  be  readily  installed  to  supply  fuel  to 
rapidly  advancing  combat  areas. 

ASTM.     (See  American  Society  for  Testing  and  Materials.) 

ASTM-GFR  Engine.    A  special  engine  developed  by  the^ 

 Coordinating  Fuel  and  Equipment  Research  Committee  of 

the  Coordinating  Research  Cornell,  Inc.,  to  determine 
the  knock  tendency  of  gasolines . 

Atmospheric  Pressure.     1.    The  pressure  of  air;  more. 

 specifically,  the  pressurs  of  the  air  at  sea  level. 

2.     As  a  standard,  the  pressure  at  which  the  mercury 
barometer  stands  at  760  millimeters  or  30  Inches 
(equivalent  to  approximately  14.7  poimds  per  square 
inch) .  ^ 

Atmospheric  Tank.    A  storage  tank,  either  flat  or  cone- 
 ^fed,  designed  primarily  for.  the  storage  of  low-vapor- 
pressure  products.    The  tank,  which  may  be  of  bolted, 
riveted,  or  welded  construction,  is  not  intendeu  to 
withstand  appreciable  presstare  or  vacuum. 

Atom.    The  smallest  complete  particle  of  an  element  which 

  can  be  obtained  that  retains  all  physical  and  chemical 

properties  of  the  element.    According  to  present  theory 
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the  atom  consists  of  a  nucleus  of  protons  and  neutrons 
positively  charged,  surrounded  by  negatively  charged 
.   particles  called  electrons.  \ 

Autogenous  Ignition  Temperature.    The  temperature  of  a  metal 
bath  3ust  adequate  to  cause  ignition  of  a  mixture  of 
petroleum  or  similar  vapor  and  air  when  tested  in 
accordance  with  the  provisions  of  ASTM  Method  p-2155-66. 

Autoignitio'h.    The  spontaneous  ignition,  and  the  resulting 
very  rapid  reaction,  of  a  portion  of  all  of  the  air- 
fuel  mixture  in  an  engine.    The  flame  speed  is  many 
times  greater  than  that  which  follows  normal  spark 
ignition.    The  noise  associated  wirh  it  is  called  f 
knock. 

Automotive -Gasoline  (HOGAS)  .    A  hydrocarbon  fuel  in  the 
approximate  coirpositxon  rar.ge  C5         to  C9  H20  for 
use  in  iijitemal  combustioa  engines  and  procured  by  the 
military  under  two  apecificationa .    Federal  Specifi- 
cation w-G-76  provides  for  two  grades,  regular  and 
premium,  and  for  tliree  classes.  A,  B,  and  C. 
Specification  MIL-G-30  56  specifies  combat  grade  types  I 
and  II.  , 

Average  Boiling  Point.    The  sum  of  the  ASTM  distillation 

temperatures  from  the  10 -percent  point  to  the  90-percent 
point,  inclusive,  divided  by  9.    Sometimes  half  .the 
initial  and  half  the  maximum  distillation  temperatures 
are  also  added,  and  the*  sum  then  divided  by  10. 

Ave rag^  Sampled    A  sample  so  taken  as  to  contain  parts  from 
all  sections  of  a  container  or  pipe,  in  proportion  to 
the  volume  of  each  part. 

Aviation  Fuels  (AVFUELSK    Those  refined  petroleum  products 
specifically  formulated  and  blended  for  use  in  aircraft 
enginea,  both  jet  (reaction)  engines  and  piston 
(reciprocating)  engines.    AVGAS  (below)  is  an  aviation 
f\iel. 

Aviation  Gasoline  (AVGAfi)  .    A  hydrocarbon  fuel  for  use  in 
recxprocating  platon-type  aircraft  engines  and 
characterised  by  low  vapor  pressure  and  distillation 
range  and  high  tatraethyUead  content.     It  is  procured 
by  the  military  undef  Specification  MIL-G-5572,  which 
provides  for  three  grades:    80/87,  dyed  red;  100/130, 
dyed  green r  and  115/145,  dyed  purple. 


f 

52 


Bacon  Bonfc.     A  thief-type  aaxnpler,  also  called  a  t^mk-car  thief 
consisting  of  a  special  metal  cylinder  tapered  at  both 
ends  and  fitted  internally  with  a  plxinger  valve  that 
opens  automatically  when  the  8ai!?>ler  strikes  the  bottom 
of  the  tank  car.     A  trip  cord  may  be  attached  to  make 
it  possible  to  open  the  cylinder  at  any  desired  depth. 
The  san?)ler  is  used  in  storage  tanks  and  tank  cars  to 
take  bottom  samples  of  liquid  products  of  2  p.s.i.,  or 
less,  Reid  vapor  pressure,  and  samples  of  semiliquid 
products.     (See  Sandler >) 

Balaiice^  Gasoline.     A  motor  fuel  blended  from  ccmponents  with 

 high,  intermediate,  and  low  volatility  in  such  proportions 

as  to  produce  a  desirable  ccmpromise  among  performance 
qualities  (easy  starting,  warmup,  acceleration,  mileage) 
that  depend  upon  the  relative  volatility  of  the  components 

Balloon  Roof  Tank.    A  tank  with  a  flexible  steel  diaphragm  at 

 the  top  of  the  shell  and  beneath  a  bulging  roof  that 

extends  beyond  the  shell.    Ttie  diaphragm  flexes  upward 
or  downward,  thus  providing  a  variable  vapor  space  which 
eliminates  som  breathing  losses .    The  tank  is  used 
primarily  for  the  storage  of  volatile  products. 

Barge.     A  roomy,  flat-bottomed  boat  used  to  carry  cargo  on 
^inland  waters  or  in  lighterage  service.    Barges  are 
normally  towed.     An  oil  barge  is  designed  with  covered 
tanks  to  transport  liquid  cargo.     (See  Tanker  and  Y-Boat.) 

Barium-Base  Grease.     A  water-resistant  grease  with  high  heat 
stability  made  by  thickening  a  petroleum  oil  with  a 
barium  soap. 

Barometer.     See  Aneroid  Barometer. 

Barrel   (bbl.) .     A  common  unit  of  measurement  of  liquids  in 
the  petroleum  industry.     It  ^uals  42  U.S.  standard 
gallons . 

Base  Terminal.    The  initial  facility  for  receiving,  storing, 

 and  distributing  petroleum  products  entering  a  theater 

of  operations . 

Batch.     A  quantity  of  product  pumped  into  a  pipeline  in  a 
continuous  operation . 
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Batdi  Change  >  Change  or  transition  from  one  product  to 
another  in  a  pipeline  r  as  evidenced  by  a  change  in 
product  color  or  gravity  or  both. 

Batch ing>    The  determination  of  the  seqxience  in  which  two  or 
more  products  are  to  be  punned  and  the  introduction  of 
those  products  into  the  pipelxne  in  that  sequencer 
arranged  with  the  least  waste  of  interfacial  material. 

Bathy  Laboratory.    An  outer  vesse*^.  supported  over  a  source 

of  heat  containing  sand,  watery  salt,  or  other  substance 
in  which  an  inner  vessel  is  partly  sxibmerged.  The 
inner  vessel  contains  the  material  to  be  heated,  and 
the  substance  in  which  the  vessel  is  submerged  distributes 
the  heat  evenly. 

Beaker.    A  cylindrical  glass  vessel  with  straight  sicas,  a 
flaring  rim,  and  pouring  lip  used  in  the  laboratory. 

Bend.    A  curved  length  of  pipe  struck  to  a  larger  radius  than 
a  pipe  elbow  or  ell.    Pipe  bends  of  45*,  90*,  or  are 
often  specified  as  one-eighth,  one-quarter,  or  one-half 
bends.    A  slight  bend  is  often  called  a  spring. 

Bending  Machine.    A  device  for  bending  lengths  of  pipe  to  make 
^lorizontal  or  vertical  changes  in  direction  of  the 
pipeline. 

Benzene.    Colorless  liquid  hydrocarbon,  CgHg,  with  one  ring 
or  carbon  atoms .    Made  from  coal  tar  and  by  catalytic 
reforming  of  naphthenes ,  it  is  used  in  the  manufacture 
of  various  products,  as  a  solvent,  and  as  a  crTq)onent 
of  high»octane  gasoline. 

Benzol.    The  general  term  which  refers  to  commercial  or 
technical  benzene. 

Bernoulli  Theorem.    Uie  proposition  that  in  a  flowing  stream 
the  sum  of  the  pressure  head,  velocity  head,  and  eleva- 
tion head  at  any  point  is  equal  to  their  sun  at  any 
point  downstream  plus  the  friction  head  loss  between 
the  points. 

Bitumen.    A  mixture  of  hydrocarbons  of  natural  or  pyrogenous 
origin,  or  both,  frequently  accc^npanied  by  their  non* 
metallic  derivatives,  and  which         coiq)letely  soluble 
in  ceoiDon  disulfide. 
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Bl^ck  Oils.    Black  oils,  when  ref  -red  to  in  tanker  or  barge 
"  5irg?,  or  in  bu7k  trai.sfers,  are  those  usually  classed 

as  boiler  ^uels  or  Lamer  fuels.     (They  do  not,  of  course, 

include  diesex  fue's.) 

Bladder  Bird.    See  Flying  ^jw. 
Blank.    Sec  Figure-Eight  Blank - 

Blank  Flange.    A  pipe-connectinr  flange  supplied  without 
 bolt  noles,  but  otherwise  ready  for  use;  the  fitting 

is  intended  to  be  drilled  to  suit  the  application;  not 

the  same  as  a  blird  f  lemge . 

Bleeding.  1.  Diverting  a  small  portion  of  the  material 
 S^tained  in  a  line  or  vessel,  usually  by  opening  a 

valve  slightly.    2.    Separation  of  liquid  lubricant  from 

a  lubricating  grease. 

Blending.     1.    Mixing  refinery  products  to  suit  marie et  con- 

 ^Ttions.    2.    Mixing  on-specifi cation  fuel  with  off- 

specification  fuel  to  b.lng  the  latter  within  use 

limits       method  of  recleonation)  .     3.    .fixing  an  interface 

with  either  or  both  adjace.»t  products,  or  with  a 

third  product,  without  degrading  any  of  them  beyond  use 

limits. 

Blending  Kit.    The  portable  CFH  blending  ^^^^{1^^. 
 it ^5 J ;  proviues  a  convenient  method  of  blending 

three  reference  or  standardization  fueJs  in  small 

quantities  as  needed. 

Blending  Tolerance.     1.    The  percentage  of  one  product  that 

—  caA  be  blended  with,  or  tolerated  by,    .  second  product 

withoxit  throwing  the  sacbnd  product  so  far  off 
specification  .la  to  be  beyond  u^i  limits.    2.  The 
practice  of  dividing  interfaces  between  adjacent 
products . 

Blind  Flange.    A  flange. used  to  cldse  ihe  end  ■ f  a  pipe  or 
 fco  close  a  pipeline  to  produce  a  dead  end;  used  to 

insure  that  there  will  be  no  movement  of  product;  not 

the  same  as  a  blank  flange. 

Block  Valve.    Any  valve  in  the  main  Una  of  a  pipelire,  used 
to  sectionalize  a  lino. 
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Bloom,     Fluorescence;  the  color  of  an  oil  by  reflected  light 
when  this  differs  from  its  color  by  transmitted  light. 
For  certain  purposes  the  trade  has  preferred  oils  of 
yellowish-green  rather  than  bluish-green  bloom.  This 
demand  can  be  met  by  special  processing. 

Blow-By.     The  escape  of  combustion  gases  or  unbumed  fuel 

from  the  combustion  chamber  past  the  pistons  and  rings 
into  the  crankcase  in  internal-combustion  engines, 
during  the  power  stroke  or  the  compression  stroke. 

Body.    A  colloquial  term  referring  to  the  viscosity  of  a 
lubricating  oil. 

Boiling  Point  (b.p.) .     The  temperature  at  which  a  substance 
boils  or  is  convarted  into  vapor  by  bubbles  forming 
within  the  liquid.     The  temperature  varies  with 
atmospheric  pressure. 

Boiling  Range.     The  range  of  temperature,  usually  determined 
at  atmospheric  pressuore  in  standard  laboratory  apparatus, 
over  which  the  boiling  or  distillation  of  an  oil 
commences ,  proceeds ,  and  finishes . 

Bolted  Tank.    A  semipermanent,  prefabricated  storage  tank. 

The  plates  of  the  tank  shell  are  bolted  together  r»*Jier 
than  welded  or  riveted.     Military  bolted  tanks  have 
capacities  of  100,  250,  500,  1,000,  3,000,  and 
10 ,000  barrels . 

Bomb.  A  steel  cylinder  used  as  a  device  for  conducting 
petroleum  tests  under  hxgh  pressure,  e.g.,  in  gxom, 
sulfur,  and  Reid  vapor  pressure  tests. 

Bonding.     Electrically  connecting  units  or  containers  before 
operations  begin,  to  equalize  any  static  potential  that 
might  exist  <:ind  to  provide  a  continuous  path  for  any 
static  potential  that  might  be  generated  after  operations 
begiii.     (See  Grotanding.) 

Booster  Station      A  pump  station  used  to  boost  the  discharge 
from  tanker  pumps  to  base-terminal  storage,  or  used 
along  the  pipeline  for  added  throughput. 

Bottled  Gas.    Ordinarily,  butane  or  propane,  or  butane-^propane 
mxxtures,  liquified  and  bottled  under  pressure.  (See 
Liquified  Petroleum  Gas.) 
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Bottom  Loading,     Refers  to  the  loading  of  a  railway  tank  car 
or  tank  vehicle  through  the  bottom  outlet.  During 
bottom  loading  a  closed  system  is  maintained,  reducing 
the  loss  of  vapors  and  dangers  of  static  ignition. 

Bottom  Sample.  A  sample  taken  with  a  Bacon  bomb  or  thief 
sampler  from  material  at  the  bottom  of  a  tank.  (See 
Bacon  Bomb. ) 

Bottom  Sediment  and  Water  (BS&W)  .  Ar.  -^^^  of  sediment  and 
water  measured  in  the  bottom  of  <^  tank. 

Bottom  Settlings.     The  heavy  material  that  collects  in  the 
bottoms  of  storage  tanks  consisting  principally  of 
water  and  sediment.     (See  Bottom  Sedirent  and  Water.) 

Bracketing.     The  grading  of  the  antiknock  quality  of  an 

unknown  sample  between  two  reference  fuels,  one  slig^itly 
better  and  the  other  slightly  worse  than  the  unknown 
sample  as  indicated  by  the  knockmeter.     The  octane 
number  of  the  unknown  ssunple  of  gasoline  is  then 
obtained  from  a  calibration  table. 

Branch  Station,     A  pump  station  on  a  branch  or  lateral 
pipeline . 

Breakout  Tankage.     Storage  tanks  utilized  by  pipeline  operators 
for  interTt«diate  storage  in  order  to  facilitate  product 
deliveries . 

Breather- Roof  Tank.    A  variable -vapor-space  tank  similar  to 

a  baloon-roof  tank  except  that  the  bulging  roof  does  not 
extend  beyond  the  tank  shell. 

Breathing,     The  movement  of  gas   (product  vapors  or  air)  in 
and  out  of  the  vent  lines  of  storage  tanks  as  a  result 
of  alternate  heating  and  cooling. 

Bright.     (See  Clean  and  Bright  J 

British  Thermal  Unit  (B.t.u.).     The  quantity  of  heat  required 
to  r2d.se  by  T  F.,  the  tenperature  of  1  pound  of  water 
at  its  maximum  density  (39.2*  P.). 

Bubble  Point.     Ilie  first  visible  sign  of  vaporizatica  in  the 
distillation  test.     It  occurs  just  before  the  initial 
boiling  point,  or  when  the  first  drop  of  liquid  i^alls 
from  the  condenser  (ASTM  Method  D-86) . 


57 

EKLC 


'Vl" 


Buffer,    A  product  pumped  into  a  pipeline  to  separate  products 
that  differ  too  greatly  in  quality  or  gravity;  the  buffer 
prevents  the  formation  of  an  interface  that  cannot  be 
disposed  of  readily, 

BulX  Petroleum  Products,    Those  petroleum  products  (fuels ^ 
lubricants,  etc.)  which  are  normally  transported  by 
pipeline,  rail  tank  car,  tank  truck,  barge  or  tanker 
and  stored  in  tamks  or  containers  having  a  capacity  of 
more  than  55  gallons,  with  the  exception  that  fuels  in 
500-gallon  collapsible  containers  are  considered  to  be 
packaged,     (See  Packaged  Petroleum  Fxaels,) 

Bulk  Reduction,    Packaging  bulk  petroleum  products  in  cans, 
drums,  and  500-gallon  collapsible  containers. 

Buna  N,    See  Nitrile  Rubber, 

Bunker  C  Fuel  Oil,     A  heavy  residual  fuel  oil  used  by  ships. 
Industry,  and  for  large-scale  heating  installations. 
The  Navy  calls  it  Navy  Heavy;  industry  often  refers  to 
it  as  No,  6  fuel. 

Bunkering  Fuel,    A  fuel  oil  carried  by  ships  for  their  cwn 
use. 

Burette,    A  graduated  glass  tube  with  a  stopcock,  \2sed  in 
tEe  laboratory  for  measuring  solutions  in  titration. 

Burner  Fuel  Oil,    A  f\jel  oil  used  under  boilers  and  in 
furnaces  to  generate  power  or  heat.     Under  Federal 
Specification  W-F-815,  it  is  produced  in  six  grades: 
FS  No,   1,  FS  No,  2,  FS  No,  4,  FS  No,  5   (Light) ,  FS  No.  5 
(Heavy),  and  FS  No,  6,    Under  Specification  MIL-F-859, 
one  grade.  Navy  special,  is  produced. 

Burning  Oil.    An  illuminating  oil  such  as  kerosene,  mineral 

seal  oil,  etc,  of  such  gravity  and  degree  oi  cleanliness 
that  it  may  be  burned  through  a  wick,     (See  Kerosene,) 

Burning  Point,    See  Fire  Point, 

Burning  Quality,     Refers  generally  to  burning  characteristics 
of  fuels  used  in  lamps,  stoves,  ranges,  and  space 
heaters;  refers  particularly  to  kerosene  (ASTM 
Method  D-187) . 
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Bushing.    A  hollow  pipe  fitting  with  both  internal  and 

external  threads;  xised  to  connect  pipes  or  pipes  and 
fittings  of  different  dianeters. 

Butane.    Either  of  two  isoojeric,  flaaoaable,  gaseous  hydro- 
'■    carbons,  C4  H^q  ,  of  the  paraffin  series,  n-butane  or 
isobutane.    Bottled,  butane  is  referred  to  as  LPG  and  is 
used  for  domestic  and  laboratory  purposes  and  for 
general  brazing. 

Butterworth.    A  commercially  developed  rcethod  of  cleaning  and 
gas -freeing  tanker  cargo  tanks  with  hot  salt  water 
sprayed  from  a  special  machine  at  about  175  pounds  per 
square  inch  emd  175*  F. 

Bott  Weld.    A  weld  between  two  abutting  ends  or  edges  without 
overlapping. 

Bypass.    A  mans  of  diverting  flow  of  fluid  in  a  system  past 
— some  part  of  the  system  through  vrtiich  the  fluid  normally 
flows,  as  in  conducting  the  stream  around  a  pump  station. 


Calcium-Base  Grease.    A  grease  conposed  of  a  mineral  oil 
 thickened  with  calcium  (line)  soaps  and  suitable  for 

slow-moving  machine  parts.    It  does  rot  retain  consistency 

at  high  temperatures. 

Calibration.     1.    The  graduation  of  a  measuring  instrument. 
2":    rhe  determination  of  accxiracy  of  graduation  in  a 
measuring  instrtsoent. 

Calk.    To  seal  the  seams  between  adjacent  plates  or  planks, 
generally  by  driving  some  expansive  or  is^jervioua! 
material  between  them. 

Calorie  (cal.  or  Cel.).     1.    Th*  amount  of  heat  requir«)d  to 
raise  the  tea^er'ature  of  1  gran  of  water  !•  C,  at  jr 
near  the  teaperature  of  maxima'.,  aansity.    This  unit  is 
called  a  "small  calorie"  or  "gram-vjalorie"  and  ils 
abbreviated  "c.i."    2.    The  amount  of  heat  requind  to 
raise  the  teiri?/erature  of  1  kilogram  of  water  1*  C.  This 
unit  is  called  a  "large  calorie"  or  "kilogram-calorie" 
and  is  abbreviated  "Cal." 
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Calorific  Valuer  The  heat  liberated  by  the  coinbxistion  of  a 
unit  quantity  of  fuel,  e*g*#  British  thermal  Units  per 
pound  of  fuel^  calories  per  gram  of  fuel. 

Calorimeter >    An  apparatus  for  measuring  quantities  of  heat# 
sudi  as  the  bomb  calorimeter,  %rtiich  is  used  to  determine 
the  hear  of  combustion  or  the  thermal  value  of  a  fuel  in 
calories  or  British  therm«il  xmita. 

Capacity  Table >    A  table  shoi^ing  quantities  for  eit-iier  innage 
or  outage  gages  of  a  storage  tank. 

C&rfaon  Dioxide^    A  heavy,  colorless  gas,  CO2,  which  will  not 
support  conbustion  (therefore  being  useful  as  a  fire- 
extinguishing  agent)  •    It  is  exhaled  as  a  waste  gas  by 
lung*posses8ing  animals  and  absorbed  by  certain  plants, 
whi^  then  release  oxygen  as  a  waste  gas. 

Carbon  Monoxide.  A  colorless,  odorless,  and  poisonoxis  gas, 
CO,  resulting  from  the  incomplete  combustion  of  carbc^. 

Carbon  Residue.    The  carbonaceous  rasl^^iue  formed  after 
ev^oration  and  pyrolysis  of  a  petroleum  product. 
The  residue  is  nc^.  entirely  c^^nposed  of  cas^on,  but  is 
a  coke  which  can  be  further  chan>ied  by  pyrolysis. 
(ATSM  D-189  J 

^arbon  Tetrachloride.    A  colorless,  nonflammable  liqrxid,  'ICl^ 
used  as  a  solvent,  a  detergent,  and  a  drying  agent  tor 
electrical  parts.    It  is  no  longer  us^d  as  an  extin-* 
guishing  ag^nt  because  of  its  toxic  qualities. 

Catalyst.    A  substance  that  promotes  cheipJcal  action  without 
itself  undergoing  chemical  change. 

Cathode.    See  Elect rode. 

C^thodi         :t<^ction.    An  electrolytic  method  of  p7^:^tecting 
a.  v\ri«d  pipeline  or  other  metal  structure  against 
corrosion  by  surrounding  it  by  in  electrical  blanket 
stirong  enough  to  oveipower  the  currents  seeking  zo 
leave  the  ratal  to  go  into  the  soil.    The  method 
involves  putting  electrical  current  into  the  soi2  jo 
that  it  flows  to  and  into  the  line  or  structure.  The 
protective  current  may  he  obtained  by  the  galvanic 
action  between  macm^aium  anodes  and  the  steel  of  the 
pipeline  or  structure  or  by  a  rectifier  to  convert 
alternating  current  to  direct  :mrre..t,  which  is  put  into 
the  soil  through  a  scrap  loeta.l  graphite  ground-bed. 
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Caustic  Wash.     1*     The  process  of  treating  a  product  with  a 
solution  of  caustic  soda  to  remove  minor  impurities. 
2.     The  solution  itself. 

Cavitation.     Formation  of  a  cavity  or  partial  vacuum  arovmd 
a  fan,  propeller,  or  impeller  that  is  revolving  above 
a  certain  critical  speed  causing  a  loss  of  efficiency. 

Centrigrade  Scale.     A  thermometer  scale  on  which  the  interval 
between  the  freezing  point  and  boiling  point  of  water 
is  divided  into  100  parts  or  degrees  centrigade. 
Zero  degrees  C*  corresponds  to  32  degrees  F. r  and 
100  degrees  C.  to  212  degrees  F.    Also  called  Celsius 
after  Anders  Celsius  who  first  described  it. 

Centipoise.  A  unit  of  absolute  viscosity;  0.01  poise.  (See 
Viscosity,  Absolute.) 

Centistoke.     A  unit  of  kinematic  viscosity;  0.01  stoke.  (See 
Viscosity r  Kinematic.) 

Centrifugal  Pump.     An  apparatus  that  builds  up  pressure  head 
using  centrifugal  force  as  the  principal  means  and 
angular  velocity  as  the  secondary  means.     (See  Pump, 
Centrifugal  (Volute  Type) . ) 

Centrifugal  Separator.     A  machine  using  centrifugal  force  to 
separate  two  materials  of  differing  gri^vity,  such  as  wax 
from  oil,. or  acid  sludge  from  treated  oil. 

Centrifuge.  A  whirling  instrument  for  separating  liquids  or 
liquids  and  solids  of  different  specific  gravity  by  use 
of  cent.  .  fugftl  force. 

Cetane.    A  paraffin  hydrocarbon  (normal  hexadecane)  ,  C16H34, 
used  as  a  stwdard  in  determining  or  measuring  the 
ignition  qualities  of  diesel  fuels. 

Cetane  Number.     The  percentage  by  volume  of  normal  cetane 

(100  cetane  number)  ,  in  _a  blend  with  heptamethylnonane 
(0  cetane  number) ,  which  matdhes  the  ignition  quality 
of  the  diesel  fuel  xmder  test  whc&n  compared  by  the 
procedure  specified  in  ASTM  Method  D-613.     The  deter- 
mination  of  the  cetane  number  of  diesel  fuel  is  similar 
to  the  determination  of  the  octane  number  of  gMoline. 
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Coordinating  Fuel  aind  Egulproent  Research  Committee  (CFR)  > 
This  cotunittee  is  composed  of  engine-manufacturingr 
petroleum-refining r  petroleum-marketing r  university ^ 
Government r  and  other  technical  representatives  who 
supervise  cooperative  testing  and  study  of  engine 
fuels  for  the  Coordinating  Pesearch  Council,  Inc. 

CFR-ASTM  Engine >     See  ASTO-CFR  Engine > 

Change  of  Product >    Change  of  service;  refers  generally  to 
transporting  or  storing  a  product  in  a  vessel,  tank 
car  or  vehicle,  storage  tank,  or  other  container,  after 
having  transported  or  stored  a  different  product 
previously;  the  difference  between  the  two  products 
governs  the  nature  and  extent  of  preparations  (draining, 
flushing,  deeming)  needed  before  the  change  can  be 
made. 

Channeling >    The  phenomenon  observed  among  gear  lubricants 
wnen  they  thicken,  due  to  cold  weather  or  other  causes, 
to  such  an  extent  that  a  groove  is  formed  throu^  v^ich 
the  part  to  be  lubricated  movee  without  actually  coming 
in  full  contact  with  the  lubricant. 

Cheater,  A  length  of  pipe  fitted  over  a  wrench  or  the  hand- 
wheel  of  a  valve  to  increase  leverage.  Using  a  cheater 
ds  a  practice  that  is  forbidden. 

Check  Valve.    A  one-way  or  nonreturn  valve  that  permits  fluids 
to  pass  in  one  direction  only  and  closes  when  the  pres- 
stire  caxising  flow  stops. 

Chemical  Con^osition.     Proportions  of  the  elements  in  a 

r»i  mi  V  ffmmprttTri  A  •  for  exanple ,  methane  has  the  formula 
or  diemical  convposition  CH4,  indicating  that  the  sub«* 
stance  is  composed  of  four  hydrogen  atoms  for  each 
carbon  atom. 

Chemical  Stability.     Resistance  to  diemical  change;  indicates 
that  the  vuious  elements  present  In  oil  or  grease  will 
not  undergo  change,  nor  will  the  product  as  a  %^ole 
change  as  a  result  of  action  taking  place  within  itself., 

Chime.     Edge  or  rim  of  drum  or  stave  of  storage  tank. 

Chromometer.    An  instriiment,  also  called  a  colorimeter  or 
tintonie  r-er,  for  determining  the  color  of  petroleum 
oroductd.     (See  Colorimeter. ) 


Clajnp.  Leak  Repair.    A  clamp  supplied  in  one  of  three  types 
 for  temporary  repair  of  leaking  pipe  or  couplings: 

1.  Split  leak  clamp  consisting  of  a  saddle,  stirrups, 
and  1  gasket  to  be  fitted  around  the  pipe  at  a  split; 

2.  Pit  leak  clamp  used  to  stop  a  small  hole  caused  by 
corrosion  or  other  damage;  3.    An  overcoupling  clamp 
in  two  halves,  used  to  enclose  a  leaking  coupling. 

Clarifier.    Any  apparatus  or  device  for  removing  the  color 

 5r~cloudiness  of  an  oil  by  separating  the  foreign 

material  through  nechanical  or  chemical  means.    It  may 
embody  the  principle  of  centrifugal  action,  filtration, 
simple  heating  or  treatment  with  acid  or  alkali,  or 
several  of  these  principles. 


Class  III  A  Supplies  .    Packaged  and  bulk  petroleum  products 
used  in  support  of  aircraft. 

Class  III  H  Supplies.    Bulk  petroleum.     Class  III  H  includes 
 those  petroleum  products  that  are  transported  in  tankers, 

liquid-cargo  barges,  etc.,  in  accord.mce  with  petroleum 

slating  procedures. 

Class  III  J  Supplies.    Packaged  petroleum  products. 

 Class  III  J  includes  lubricants,  greases,  hydraulic 

fli^ds,  etc.,  that  have  been  packaged  or  containerized 
at  the  procurement  source  or  are  issued  through  petroleum 
supply  depots  or  petroleum  supply  points. 

Class  III  V  Supplies.     Packaged  petroleum  fuels.    Class  III  V 

 includes  those  filled  containers  of  500  gallons  or  less 

capacity. 

Class  of  Fires.     Class  A,  fires  of  ordinary  combustibles, 
 such  as  "paper,  wood,  textiles,  or  rubbish,  and  extin- 
guished by  water.     2.     Class  B,  fires  of  flammable 
Uquids  like  gasoline,  oil,  grease,  and  extinguished  by 
smothering.     3.     Class  C,  fires  involving  electrical 
equipment,  and  extinguished  by  nonconducting  agents. 
4.    Class  D,  fires  involving  burning  metal. 

Clean  and  Bright.     Clean  is  the  absence  of  visible  solids, 
 a  cloud,  a  haze,  an  emulsion,  or  free  water  in  the 

product.    Bright  is  the  sparkle  of  clean,  dry  product 

in  transmitted  light. 
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Clean  Product,     Products  such  ^^^s  aviation  and  motor  gasolines  ^ 
jet  fuelr  diesel  fuel,  kerosene,  and  lubricating  oil; 
contrMted  with  black  oil. 

Clear  Gasoline.    A  gasoline  wh.ich  is  free  from  emtiknock 
additives  such  as  tetraethyllead* 

Clevelamd  Open-Cup  Tester.    Apparatus  used  for  determining  the 
flashpoints  and  fire  points  of  all  petroleum  products 
flashing  above  175*  P.,  except  fuel  oils.    Usually  used 
as  prescribed  in  ASTM  Method  D-92. 

Clinqaqe .    Any  residue  of  a  product  heavy  enough  to  cling 

to  the  walls  of  a  container  after  the  product  has  been 
pumped  or  poured  out.     The  heavier  the  product,  the 
thicker  and  more  tenacious  the  residue. 

Closed  Circuit  Re fueling >    A  system  of  refueling  rotary-wing 
aircraft  in  which  the  nozzle  mates  with  and  locks  into 
the  aircraft's  fxiel  tank,  eliminating  spillage. 

Closed  Tester>    See  Flashpoint, 

Closing  Gage.    A  volume  measurement:  of  product  taken  immedi- 
""^       ately  after  a  delivery  or  receipt  of  product. 

Cloud  Points     The  tenperature  at  which  paraffin  wax  or  other 
solid  substance  in  an  oil  begin  to  crystallize  or 
separate,  causing  the  oil  to  appear  cloudy  or  hazy.  . 
Cloud  point  is  described  in  ASTM  Method  D-2500. 

Coalescing.     1.     Drawing  together,  combining,  or  tiniting  to 
form  one  body.    2.    A  method  of  separating  finely 
divided  or  suspended  water  from  a  petroleum  product  by 
passing  the  product  through  filter  media  of  a  filter/ 
^separator. 

Coefficient  of  Expansion.     The  ratio  of  the  increase  of 

length,  area,  or  volume  of  a  body  for  a  given  rise  in 
-    temperature  (usually  !•  F.)  to  the  original  length, 
area,  or  volume  of  the  body. 

Coefficient  of  Friction.     The  quotient  ok^tained  when  the 

minimtira  force  necessary  to  move  two  solid  bodies  past 
each  other  (static  friction)  or  th  ;  •orce  necessary  to 
keep  them  moving  at  a  steady  yate  (si ding  friction)  is 
divided  by  the  force  pressing  the  p  ^  '.ds  together. 


64 


Cohesion,  That  force  or  ihterattraction  by  which  molecules 
of  the  sane  kind  or  of  the  same  body  are  held  together 
so  that  the  body  resists  being  pulled  apart. 

Colorimeter.    Apparatus  widely  xised  for  determining  tha 
color  of  lubricating  oil;  it  is  described  in  ASTM 
Method  D-1500.     The  color  so  determined  is  known  as 
ASTM  color.     (See  Chroinometer.) 

cKij-Qgyfetability .     The  resistance  of  oil  to^dis coloration/  due 
'to  lightf  aging,  etc.  ^  / 


Combustion.    Burning  or  rapid  oxidation  caused  by  the  union 
oxygen  and  any  material  capable  of  being  ignited. 

Combuq/tion  Lag.    The  lapse  of  time  between  the  ignition  of 
ythe  compressed  charge  of  fuel  vapors  and  the  time  when 
maximum  pressure  is  developed  in  the  combustion  chasber. 

^Commingling.    The  intentional  or  unintentional  mixing  of  one 
or  more  products  of  different  ownership  or  grade. 

Compatibility .     Refers  to  the  ability  of  additives  or  of 
lubricating  oili  of  different  conposition  or  from 

^rent  sources  to  mix  together  without  separation  or 
react^ion. 

Composite  Saig)jLe.     A  mixture  of  individual  samples  representing 
the  bulM  from  which  they  were  taken;  not  the  same  as  a 
mixed  sample . 


Coiingound.     V  substance  formed  by  the  coxiibination  of  two  or 

more^'ngredients  r  in  definite  proportions  by  weighty  an<? 

Assessing  physical  arid  chemical  properties  entirely 
different  from  those  of  the  combining  ingredients  if 
used  separately. 

CoTqbounding.     The  addition  of  fatty  oils  and  similar  materials 
'^y     to  lubricants  to  impart  special  properties.  Lubricating 
oils  to  \^ich  such  materials  have  been  added  are  kncKcn 
as  compounded  oils. 

Compression  Ignition.     Ignitxon  in  a  diesel  engine ,  in  which 
the  heat  of  cos^ression  ignites  the  fuel,  in  contrast  to 
the  spark  ignition  in  a  gasoline  engine. 
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Ccopression  Pressure >    The  pressure  of  the  gases  in  the 

'  cylinder  of  an  internal-combustion  engine  at  the  end  of 
the  compression  stroke. 

Compression  Ratio >    The  ratio  of  the  volume  enclosed  in  an 
engine  cylinder  at  the  beginning  of  the  con^ression 
stroke  to  the  volume  at  the  end  of  the  conpression 
stroke.    The  hi^er  the  con^jression  ratio  the  higher  the  • 
efficiency  and  output  of  the  engine  r  the  greater  the 
tendency  to  knock,  and  the  greater  the  need  for  high- 
octane  fuel« 

Cone  Penetration  Test.    AStM  Method  0-217,  used  to  measure 

the  consistency  of  lubricating  greases;  ASTM  Method  0-9  37, 
usually  used  in  the  United  States  to  measure  the  pene- 
tration of  petrolatum^  as  an  emphirical  measure  of 
consistency. 

• 

Conradaon  Cart)on  Test^    A  cariaon  residue  teat  originated  by 
Dr.  Pontius  H.  Conradaon  and  standardized  by  ASTM 
Method  D-189.     (See  Carbon  Residue.) 


Consistency.    The  degree  to  which  a  plastic  material,  sucdi 
as  a  lubricating  grease,  resists  deformation  under 
the  application  of  force.    It  is,  therefore,  a  charac- 
teristic of  plasticity,  as  viscosity  is  a  eiiaracteristic 
or  fluidity.    Consistency  is  indict^ted  by  apparent 
viscosity;  or,  as  in  the  case  of  grease,  is  measured 
by  the  penetration  of  a  special  cone  into  the  grease 
under  prescribed  conditions  of  teR^erature^  lojtd,  and 
time,  as  described  in  ASTM  Method  D-217. 

Contaminant.    A  foreign  siibstance  in  a  products 

Contaminated  Product.    An  off-specification  product  resulting 
from  mixing  with  another  product  or  products  of  different 
type  and  grade  or  by  introduction  of  foreign  matter  sud^ 
as  rust,  dirt,  or  water. 

Contamination.    The  addition  to  a  petroleum  product  of  some 
materlaT  not  normally  present.    Coomton  contiuninants 
are  water,  dirt,  sand,  rust,  mill  scale,  and  other 
petroleum  products. 

Ca;.tinuou«  Sample .    A  sample  taken  frcm  a  flowing  pipeline 
in  sucdi  a  manner  that  the  sainple  is  o  representative 
average  of  the  stream  during  the  period  of  sampling. 
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conversion  Factor.    A  constant  used  to  change  or  convert 
diiuensionai  units  into  other  dimensional  units,  such 
as  barrels  to  cubic  feet  and  inches  to  millimeters. 

conversion  Outfit.    Petroleum  dispensing  equipfnent,  adapted 

 for  use  in  military  vehicles,  such  as  the  liquid 

dispensing  tank  and  pump  unit  for  truck -mounting. 

coordinating  Research  Council.  Inc.    ^n  organization  supported 

 jointly  by  the  American  Petroleum  Institute  and  the 

Society  of  Automotive  Engineers,  which  administers  the 
work  of  the  coordinating  Fuel  and  Equipment  Research 
Committee  (CFR)  and  other  committees  pertaining  to 
correlation  of  test  work  on  such  things  as  ^^^^ ' 
lubricants,  and  engines.     (See  rr^ordinatina  Fuel  and 
Equipment  Research  Comatdttee^.) 

Copper  Strip  Corrosion.    A  qualitative  method  of  determining 
the  corrosivity  of  a  product  by  its  effects  on  a  small 
strip  of  polished  copper  suspended  or  placed  in  tne 
product  (ASTM  Method  D-130) . 

corrosion.     Rusting;  a  gradual  eating  away  or 

 S-the  action  of  moist  air  on  steel,  and  the  more  rapid 

chemical  action  of  acid  on  metal  or  steel. 

Corrosion  Fatigue.     Metal  fatigue  accompanied  and  aggravated 
by  corrosion. 

COT  Engine.     Coordinated  oil  test  engine;  a  portable  knock 
test  engine. 

Crackinq.    A  phenomenon  by  which  large  oil  molecules  are 
dSc^mposS  into  smaller,  lower  boiling  molecules;  at 
the  same  time,  certain  of  these  molecules, 
reactive,  combine  with  one  another  to  give  even  larger 
Z^c^BS  ?han  those  in  the  original  stock.    The  more 
stable  molecul-JS  leave  the  system  as  cracked  g"oline. 
but  the  reactive  ones  polymerize,  forming  tar  and  even 
coke,    cracking  may  be  either  catalytic  or  thermal. 

Crankcase  Dilution.    The  contamination  of  the  crankcase 
^        iSricatmg  oil  in  an  internal-combustion  engine  with 
unbumed  portions  of  the  fuel  which  pass  the  piston 
ri^gTand  condense  in  the  crankcase.    ASTM  Method  D- 32 2 
dwlribes  a  method  of  determining  the  amount  of  dilution 
in  crankcase  oils  when  gasoline  has  been  used  as  fuel. 
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Critical  Compression  Pressure  (CCP) .     The  highest  possible 
pressure  xn  an  air- fuel  mixture  before  spontaneous 
ignicion  takes  place. 

Critical  Velocity.    That  zone  of  velocities  between  laminar 
flow  and  turbulent  flow,  where  the  exact  nature  of  flow 
is  unpredictable;  flow  being  considered  laminar  when 
the  Reynolds  number  is  less  than  2  ,000  ,  turbulent  when 
the  Reynolds  number  is  greater  tham  4,000,  and  critical 
indeterminate  in  between  those  values. 

±»     In  a  natural  state;  not  altered,  refined,  or  prepared 
for  use  by  any  process,  as  crude  oil  or  crude  petroleum. 

Crude  Oil  (Petroleum) .    See  Petroleum. 

Cup-Case  Thermometer.     An  instrument,  consisting  of  a 

thermometer  attached  to  a  hardwood  back,  with  the  base 
of  the  thermometer  enclosed  by  a  metal  cup,  used  to 
measure  the  tenperature  of  products  in  storage  tanks. 
The  thermometer  is  lowered  to  tl^e  desired  level,  allowed 
to  remain  for  a  prescribed  time,  withdrawn  suddenly,  and 
read.     The  liquid-filled  cup  prevents  a  change  in  the 
height  of  the  mercury  before  it  can  be  read. 

Cup  Grease.     A  grease,  usually  with  a  lime  base,  originally 

useo^as  a  lubricemt  in  compression  cups  on  engine  bearings. 
It  is  now  made  in  a  number  of  viscosity  grades  for 
numerous  applications. 

Cut.     1.     A  fraction  obtained  by  a  separatiox  process  (see 
Fractional  Distillation) .    2.     Product  withdrawn  from 
a  pipeline  and  routed  into  tankage;  product  withdrawn 
from  the  middle  of  a  batch  is  referred  to  as  a  heart 
cut. 

Cutting  Oil.     An  oil  used  to  lubricate  and  cool  metal-cutting 
tools .    Such  oils  may  be  soluble  or  insoluble  in  water. 

Cylinder  Oil.    A  viscous  lubricating  stock,  used  for  lubricating 
the  cylinders  and  valves  of  tjteeua  engines. 


Damping  Fluxd.     A  fluid  used  to  prevent,  retard,  or  diminish 
vibration  or  movement  of  certain  instrument  components, 
such  as  that  used  to  retard  the  swing  of  compass  needles. 
Damping  fluids  are  supplied  in  several  viscosity  grades. 
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Datum  Plate,    A  level  metal  plate  attacheid  to  the  tank  bottom 
directly  under  the  reference  point  to  provide  a  smooth 
surface  for  the  innage  bob  to  rest  on. 

Deadwood.     Internal  fittings  and  fixturas  such  as  boltheads, 
~      iHHannels,  ladders,  roof  supports,  and  poles  which  occupy 
space  within  the  tank  and  reduce  storage  capacity,  and 
any  tank  feature  projecting  outside  the  tank  that  adds 
to  tank  capacity,  such  as  cleanout  doors  and  pipe 
connections • 

Decanting.     1.     Transferring  liquid  from  one  container  to 

another  without  disturbing  the  sediment.     2.     In  military 
operations,  transferring  bulk  product  to  containers 
with  capacities  of  55  gallons  or  less  (normally,  5-gallon 
cans  and  55*gallon  drums) . 

Defense  Fuel  Sig>ply  Center  (DFSC)  .    An  activity  under  the 
T"      Defense  Supply  Agency  (DSA)  with  responsibility  as  the 
integrated  material  manager  for  wholesale  bulk 

petroleum  products  until  their  delivery  to  the  point  of 
sale.    This  responsibility  includes  contract  administra- 
tion overseas. 

Dafcinse  Fuel  Supply  Center  Contract  Bulletin.    A  publication 

distributed  by  DFSC  to  disseminate  information  concerning 
all  contracts  aewarded  for  direct  support  of  installations. 
A  separate  contract  bulletin  is  published  for  each  of 
several  selected  purchase  programs,  e.g.,  East/West  Coast 
Marine,  Regions  1  through  8,  Alaska,  etc. 

Defense  Fuel  S\:gply  Point  (DFSP)  .    Any  military  or  coimnercial 
bulk  fuel  terminal  storing  product  cwned  by  the  Defense 
Supply  Agency* 

Defense  General  Supply  Center  (DGSC) .    An  activity,  under  the 
Defense  Supply  Agency  (DSA)   responsible  for  management 
of  packaged  petrolexan  products ,  exclusive  of  packaged 
fuels.     (See  Packaged  Petroleum  Fvcls  and  Packaged 
Petroleum  Products ») 

Defense  Supply  Agency  (DSA)  .    The  agency,  at  the  Department 
of  Defense  level ,  charged  with  providing  the  most 
effective  and  economical  support  of  coxmnon  stipplies 
and  services  to  the  military  departments  and  other 
designated  Department  of  Defense  components «    It  is 
the  agency  under  which  the  Defense  Fuel  Supply  Center 
operates • 
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Degree  of  Puri^.    A  term  applied  to  diemical  reagents  used 
in  analytical  laboratories  to  indicate  grade  or  quality 
and  compliance  with  appropriate  specification;  common 
designations  are  c..p«  (chemically  pure)  ,  ASC  (American 
Society  of  Chemif^tis*  ,  USP  (United  States  Pharmacopoeia) 
and  Technical.     (See  Tested  Purity.) 

Dahydrator.    Separator  or  segregator;  an  apparatus  for 

removing  water  from  products  7  operated  by  settling  or 
gravitation,  by  oentrifuging,  by  breaking  down  emulsions, 
or  by  coalescence  within  ^  filter  medium. 

Deliquescent.    Tending  to  absorb  liquids,  par^cicularly 

moisture  from  the  atmosphenii,  to  such  an  extent  that 
the  solid  properties  may  be  modified  or  lost. 

Demulsibility .    The  rate  of  separation  of  the  components  of 
an  emulsion.    A  separated  emulsion  is  said  to  be 
demulsified.    ASTM  Method  D-1401  is  a  method  of  deter- 
mining the  time  required  for  an  emulsified  steam-* turbine 
oil  to  separate. 

Density.    Specific  wei^t  or  mass  of  a  substance  per  unit 
volume  (pounds  per  cubic  foot  or  gallon  or  grams  per 
cubic  centimeter)  ;  specific  gravity  is  the  ratio  of  the 
mass  of  any  voliime  of  a  substance  to  the  mass  of  an 
equal  volume  of  some  stand2unl.  substance  (water  in  the 
case  of  liquids  and  hydrogen  br  air  in  the  case  of 
gases)  at  40*  C. 

Department  of  Defense  Activity  Address  Code  (DODAAC) .  A 

.  distinctive  six-position  alpha-numeric  code  assigned  to 
identify  specific  units,  activities  or  organizations. 
This  code  is  used  for  the  first  six  positions  of  a 
MILSTRIP  document  number.     The  codes  are  published  in 
DOD  4000. 25-D,  DOD  Activity  Address  Directory  (DODAAD) . 

Depressor.    See  Pour  Depressor. 

Desiccator.     1.     A  glass  jar,  fitted  yith  an  airtight  cover 
and  con t air  ^ ng  at  the  bottom  some  moisture-absorbing 
agent,  used  for  storing  material  in  a  dry  atmosphere. 
2.    An  app;^  atus  used  for  drying  scote  material  or 
substance,    sually  by  the  aid  of  heat  and  sometimes  An 
a  vacuum. 

Design  Fuel.    Fuel  of  an  overage  specific  gravity  selected  as 
a  basis  for  designing  a  multiproduct  pipeline.  Usually, 
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the  design  fuel  for  a  multi product  pipeline  is  regular- 
grade  automotive  gasoline,  because,  under  normal 
conditions,  a  line  designed  for  this  fuel  can  hanale 
other  fuels  effectively.    In  a  single  product  line,  the 
design  fuel  is  the  product  to  be  canned. 

Desorption.     The  reverse  process  of  adsorption  whereby 

 adsorbed  matter  is  removed  from  the  adsorbent.     The  term 

is  also  used  zis  the  reverse  of  absorption. 

Detergency.     The  ability  of  a  substance  to  clean  and  to  wash 

 Iway  undesirable  substances.     Detergents  may  be  either 

oil-soluble  or  water-soluble.     Soap  and  synthetic 
detergents  help  to  wet,  disperse,  and  deflocculate 
solid  particles.    Oil-soluble  detergents  are  used  in 
motor  oils  to  disperse,  loosen,  and  remove  carbon,  dirt, 
and  other  undesirable  materials  from  interior  surfaces 
of  internal- combustion  engines. 

Detergent  Oil.    A  lubricating  oil  possessing  special  slrdge- 

 dispersing  properties  for  use  in  internal-combustion 

engines.    These  properties  are  usually  conferred  on  the 
oil  by  the  incorporation  of  special  additive?.  Deter- 
gent oils  hold  sludge  particles  in  suspension  and  thus 
promote  engine  cleanliness . 

Deterioration.    W  unaesirable  chemical  or  physical  d-ange 

 that  takes  place  in  a  product  during  storage  or  use. 

Some  of  the  more  common  forms  ol  deterioration  are 
weathering,  gum  formation    weakening  of  additives,  and 
change  in  color. 

Detonation.     Sharp  explosion.     The  term  is  used  to  describe 

 the  knock-producing  type  of  combustion  in  spark-ignltion, 

internal-combustion  engines . 

Dew  Point.     The  temperature  at  which  vapor  starts  to  condense. 

Diesel  Engine.    An  internal-combustion  engine  in  which  air 

 drawn  in  by  the  auction  stroke  is  so  highly  compressed 

that  the  heat  generated  ignites  the  fuel,  which  is 
automatically  sprayed  into  the  cylinder  under  high 
pressure . 

Diesel  Fuel.    A  hydrocarbon  fuel  used  In  die^el  engines . 

 Diesel  fuels  used  by  the  Armed  Forces  are  manufactured 

under  two  specifications:    W-F-800,  which  provides 
for  three  grades   (DF-1 ,  -2,  and  -A);  and  MIL-F-16884, 
whiA  provides  for  one  grade  (Marine)  . 
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Diesel  Tuel  Additive,    Material  added  to  diesel  fuel  to 

improve  the  ignition  quality.  Examples  are  amyl  nitrate 
and  ethyl  nitrate. 

Diesel  Index.    An  expression  for  the  ignitability  of  a  fuel 
relative  to  its  aniline  point. 

Diesel  index  -  aniline  point       F.)  x  API  gravity 

TOO 

Differential  Pressure.    The  difference  between  suction 

presstire  and  discharge  pressure  of  a  p\mp;  increment 
of  pressure  added  by  each  puiap  operating  in  series  in 
a  p\mp  station;  pressure  drop  or  loss  between  the  inlet 
and  outlet  of  a  filter,  meter,  or  other  accessory 
offering  resistance  to  flow. 

Diffusion.    Spent aneoii^s  mixing  (as  opposed  to  mixing  by 

mecnanical  maans)  of  the  molecules  of  two  or  more  fluids, 
as  in  the  case  of  gasoline  vapor  in  air  and  alcohol  in 
water. 

Dike.    An  embanlcment  or  firewall  erected  around  a  storage 
tank  to  contain  product  should  tank  leakage  or  rupture 
occur. 


Diluent.    A  liquid  used  to  dilute  or  thin  another  liquid. 

Direct  Injection.    An  ignition  system  in  whlA  the  fuel  is 

injected  directly  into  the  cyliiider  or  manifold  Ins^^nad 
of  into  a  precombustion  chamber. 

Discharge  Side.    Side  of  pvaxxp  having  the  disch'  ^'a  pr^^ssurf*: 
of  the  product. 

Dispersion.    The  fairly  permanent  suspension  finely 
oxviaed  (undissolvea)  particles  in  a  flu:. a. 

Dissolved  Water.    See  Water,  Dissolved, 

Distillate.    That  portion  of  a  liquid  which  is  removed  as  a 
vapor  and  condensed  during  a  distillation  process. 

Distillation.    Vaporization  of  a  liquid  and  its  subseqxient 
condensation  in  a  different  chamber.    In  refining,  it 
refers  to  the  separation  of  one  group  of  petroleum 
constituents  from  another  by  means  of  volatilization  In 
some  form  of  closed  apparatus,  such  as  a  still,  by  the 
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aid  of  heat.     ASTM  distillation.     Any  distillation  made 
in  accordance  with  an  ASTM  distillation  procedure;  and^ 
especially,  a  distillation  test  made  on  such  products 
as  gasolines,  jet  or  turbine  fuels,  and  kerosene  to 
determine  the  initial  and  final  boiling  points  an^^  tli^ 
boiling  range  (ASTM  Method  D-86) • 

Distillation  Loss.     The  difference  between  the  volume  of 

Ixquid  originally  introduced  into  the  distilling  flaak 
and  the  sum  of  the  residue  and  the  condensate  recovered* 

Distribution  Plemc     A  summarizatic^n  of  contract  award  data 
prepared  and  published  by  DFSC  to  advise  CONUS  uxd 
overseas  field  offices  and  ot^ier  petroleum  management 
activities  of  how  all  reqxiirei^nts  of  a  specif iad 
procurement  program  and  delivery  period  will  be  supported. 

Distribution  Plyji  Authorisation.    F^stablishes  the  maximum 

quantity  of  a  product  which  ray  be  ordered  againau  all 
cozitracts!  m£mage(?  by  a  particular  field  office  or  Joint 
Petroieuiu  Office  (JPO) . 

Doctor  Testo     A  qualitative  test  used  to  detect  compounds 
In  light  petrolexaa  distillates  that  react  with  sodiitm 
pluznbite.    The  test  involves  combining  two  parts  of 
sample  and  one  part  doctor  solution  (sodium  plumbite) , 
shaking,  adding  a  pinch  of  pure  dry  sulfur,  shaking 
again,  and  allowing  the  mixture  to  settle.    If  the 
sulfur  film  is  discolored  or  .flecked  with  brown  or, 
black,  the  san^>le  is  reported  positive  (or  sour);  if 
the  sulfvir  is  not  discolored,  the  sample  is  reported 
negative  (or  sweet).     (ASTM  D-484*)     (See  Plumbite 
Solution. ) 

Doi^  Inn  age.    The  height  ef  liquid  in  the  dome  of  a  railway 
tanic  car,  measured  from  the  underside  of  the  tank-car 
' jll  at  its  highest  point. 

Downgrading.    Assigning  a  lower  grade  to  2m  off-specification 
product    provided  it  meets  the  requirements  of  the 
lower  grade. 

Druwoff  Valve.    A  connection  on  a  tank  shell  (near  bottom)  or 
t-iik  bottom,  throu^  %^ich  water  may  flow  or  be  drawn 
from  a  tan)c  or  vessel,  or  from  a  sump  in  the  bottom  of  a 
tank  or  ve«^el  . 
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Dropping  Points     The  teir^jerature  at  which  grease  passes  from 
a  semisSTid  to  a  liquid  state  under  the  conditions  of 
ASTM  Method  Greases  do  not  have  true  melting 

points,  but  213  they  ore  heated  there  is  a  temperature 
at  which  they  soften  rapidly  and  a  narrow  range  in  which 
they  liquefy. 

Drum.     Cylindrical  steel  container  for  petroletim  products, 
most  commonly  55^-gallon  size,  in  16-  or  1 8-gage  steel. 

Drum,  Collapsible ,     A  SuO-gallon  collapsible  fabric  drxim. 

(All  Other  sizes  of  liquid  fuel  collapsible  containers 
are  cons  ide.  red  t:  anks  ,  not  drums  • ) 

Drum  Filler.  apparatus  for  filling  drums  automatically 

~        to  a  fixed  volume  or  weight. 

Drum  Thief  >     A  met^^l  or  plastic  tube,  1  1/2  inches  in  diameter 
and  SO  inches  long,  used  to  withdraw  samples  from  drums. 

Drycleaning  Solv^^nt:.     See  Stoddard  Solvent. 

Dry  O^as .     A  ga?  which  does  not  contain  fractions  that  may 
^easily  condense  under  normal  atmospheric  conditions. 

Dry  Point  (dp) .     In  a  distillation  test,  the  temperature  at 
which  tSie  last  drop  of  petroleum  fluid  evaporates  . 

Duplex  Pump.     See  Pump,  Duplex. 

D^^namic  Head.     A  measure  of  pressure  in  liquids  in  motion; 

a  measure  of  potential  energy  or  energy  of  position;  the 
static  head  required  to  accelerate  the  stream  to  its 
flowincj  velocity;  the  elevation  to  which  a  pump  can 
push  a  column  of  liquid. 


Ebullition.     1.     The  boiling  or  bubbling  of  any  liquid,  caused 
by  the  formation  of  gaseous  bubbles  in  its  mass,  dvie  to 
the  application  of  heat,  to  the  escape  of  dissolved  gas 
when  pressure  is  released,  or  to,  chemical  action.     2.  A 
state  of  agitation  resembling  boiling  produced  by  passing 
air  or  gas  through  a  liquid. 

Efficiency .     See  Mechanical  Efficiency  and  Thermal  Efficiency. 
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Effluent.     Outflowing  or  outflow;  a  term  applied  to  a. stream 
tHat  has  passed  through  a  process  or  apparatus, 
and  has  been  altered  in  soroe  way;  product  flowing  out 
of  a  filter/separator,  for  example ,  or  past  a  device 
that  adds  an  inhibitor. 

Elbow.     An  ell-shaped  pipe  fitting,  struck  to  a  smaller 
radius  than  a  bend,  used  to  form  an  smgle  between 
adjacent  pipes.  -  The  angles  are  11  1/4®,  22  1/2;",  45**, 
and  90*. 

Electrode.     The  positive  or  negative  terminal  of  an  electric 
circuit.     The  positive  electrode  is  called  the  anode; 
the  negative  electrode,  the  cathode. 

Electrolysis.  Qieraical  decomposition  by  the  action  of  an 
electric  current.  This  process  is  both  the  cause  of 
external  corrosion  of  buried  pipelines  and  the  basis 
for  providing  protection  against  such  corrosion. 

Electromotive  Series.    A  listing  of  metals  and  alloys  arranged 
in  such  order  that  any  metal  in  the  list  is  anodic  to 
(corroded  by)  any  metal  following  it,  and  any  metal  in 
the  list  is  cathodic  to  (protected  by)  any  metal 
preceding  it. 

Eaalsion .    A  suspension  or  dispersion  of  fine  droplets  of 

one  liquid  in  a^iOther.    An  oil  emulsion^  a  common  form 
of  emulsion r  is  oil  suspended  in  water.    A  water  emulsion 
is  water  sxispended  in  oil.    The  lighter  the  product,  the 
more  rapidly  emulsions  break  down?  the  heavier  the 
product r  the  more  persistent  emulsions  beccme.  An 
emulsitier  or  emulsifying  agent  is  a  substance  used  to 
promote  formation  of  stable  emulsions «    Exmilsifying  or 
emulsification  is  formation  of  emulsions?  demulsifying 
or  demulsifi cation  is  breaking  down  emulsions.  Emulsi- 
fying tendency  of  lubricating  oils  is  determined  by 
PTM  No.  3201-5?  that  of  aoltable  cutting  oils  by  FTM 
Mo.  3205.1?  and  the  resistance  of  uninhibited  turbine 
oils  to  emulsifying  (the  steam  emulsion  number)  is 
determined  by  ASTM  O-1401. 

Bicothermic.    Heat  absorbing  (cooling) ?  an  endothermic 

reaction  is  one  in  whidi  heat  is  absorbed  #  as  in  the 
cooling  effect  of  expanding  gas  (the  principle  of 
refrigeration)  or  in  the  evaporation  of  gasoline 
(resulting  in  carburetor  icing) . 
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End  Point  (ep)  >     The  point  indicating  the  end  of  some  opera- 
tion or  at  which  a  certain  definite  change  is  observed. 
In  titration,  this  change  is  frequently  a  change  in 
color  of  an  indicator  whidi  has  been  addnd  to  the 
solution,  or  the  disapperance  or  excess  of  one  of 
the  reactants  which  is  colored.     In  the  distillation 
of  liquids,  such  as  gasoline,  the  end  point  is  the 
maximum  temperature  which  occurs  during  the  test. 

Engine  Deposit,     A  general  tenti  applicable  to  any  of  the 
following:     gum,  sludge,  carbon,  acid,  and  all  other 
con±)ustion  products  which  the  engine  produces  from 
fuel  and  oil.     It  also  covers  the  foreign  substances 
which  enter  and  accumulate  throughout  the  inside  of 
the  engine. 

Engine  Oil.    A  term  applied  to  oils  used  for  the  bearing 
lubrication  of  all  types  of  engines,  machines,  and 
shafting,  and  for  cylinder  lubrication  in  other  them 
steam  engines. 

Engler  Distillation.    A  standard  test  for  determining  the 
volatility  characteristics  of  a  gasoline  by  measuring 
the  percent  distilled  at  various  specified  temperatures. 
This  test  is  described  in  ASTM  Method  D-86  . 

English  Melting  Point.     See  Melting  Point. 

Entrained  Water.     See  Water,  Entrained. 

Ethane.     A  gaseous  paraffinic  hydrocarbon,  CH3CH3,  occurring 
in  natural  gets . 

Ethylene.     A  colorless  olefinic  gas,  C2H4,  with  a  character- 
istic sweet  odor  and  taste;  derived  from  the  cracking  of 
petroleum. 

Ethylene  Glycol.    A  colorless,  odorless,  sweet-tasting 

dihydric  alcohol,  CH2OHCH2CH,  used  as  an  antifreeze. 

Evaporation.     The  conversion  of  a  liquid  into  vapor,  usually 
by  means  of  heat. 

Evaporation  Loss,     Evaporation  loss  is  the  loss  of  a  liquid 
volume  or  weight  due  to  the  free  evaporation  of  the 
liquid  usually  in  a  storage  tank  at  atmospheric  pressure. 
It  varies  with  the  tenqaerature ,  the  amotint  of  liquid 
surface  exposed,  the  temperature  of  vaporization  of  the 


76 


lightest  components  of  the  liquid,  the  velocity  of  air 
currents  over  the  surface  exposed  and  the  degree  of  vapor 
tightness  of  the  tank  roof.     Since  petroleum  products 
are  not  homogeneous  liquids  the  rate  of  evaporation  is 
not  constant,  being  greatest  at  the  beginning  when  the 
largest  percentage  of  light  volatile  hydrocarbons  are 
present  and  slowest  when  evaporation  has  proceeded  so 
far  that  only  heavy  residues  are  left. 

Evaporation  Test.     The  test  applied  to  volatile  petroleum 
products  to  determine  the  completeness  or  rapidity  of 
evaporation. 

Existent  Gvtm  Test.     See  Gum  Test. 

Exothermic.     Relating  to  or  designating  a  reaction  which 

occurs  with  the  evolution  of  heat,  so  that  the  tenperatur 
of  the  reacting  bodies  is  raised;  e.g.,  an  exothermic 
reaction  occurs  when  sulfuric  acid  is  mixed  with  water. 

Expansion  Joint.     A  joint  or  coupling  designed  so  as  to  per- 
mit  an  endwise  movenent  of  its  parts  to  condensate  for 
expemsion  or  contraction. 

Explosimeter ,     See  Gas  Detector. 

Explosive  I^imits.     The  limits  of  percentage  composi.tion  of 
mixtures  of  gases  and  air  within  which  an  explosion 
takes  place  when  the  mixture  is  ignited.     The  lower 
limit  of  flairenability  corresponds  to  the  minimum  amount 
of  contoustible  gais  and  the  upper  limit  to  the  maximum 
amount  of  combustible  gas  capable  of  conferring 
flammability  on  the  mixture.     (Also  referred  to  as 
flammable  limits  and  explosive  range.) 

Explosionproof  Lights.    See  Lights . 

Extreme-Pressure  (EP)  Lubricant.    Any  of  the  lubricating  oils 
or  greases  which  contadn  a  substance  or  substances 
specifically  introduced  to  prevent  metal- to-metal 
contact  in  the  operation  of  highly  loaded  gears.  In 
some  cases,  this  is  acconplished  by  the  sxibstances 
reacting  with  the  metal  to  form  a  protective  film. 
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Fahrenheit  Scale,  A  thermometer  scale. on  which  the  freezing 
point  of  water  is  32*  and  the  boiling  point  is  212*  (at 
sea- level  atmospheric  pressure) • 

Fatty  Oil,     Oily  liquid  consisting  of  a  chemical  combination 
of  glycerin  and  fatty  acid.     Examples  of  fatty  oils  are 
cottonseed  oil,  lard  oil,  and  castor  oil.  (See 
Saponification  Number.)  y  . 

Federal  Tes,t  Method  Number  (FTM  No.)  .    Thi«--nuilTSer  refers  to 
the  standard  test  method  described  in  Federal  Test 
Method  Standard  No.  791  for  testing  petroleum  products 
when  there  is  no  applicable  ASTM  test  method  available 
or  standardized. 

Feeder  (Flood)  Pumps  i    Pun?>s  generally  installed  to  supply 
the  required  suction  pressure  between  taiik  farm 
installations  and  main  line  (trunk)-  pump  stations,  or 
to  feed  fuel  through  short  branch  lines  to  dispensing 
tankage  installations. 

Feet  of  Head.     The  inezisure  of  pressure  in  terms  of  the  heic^t 
in  feet  of  a  colxmn  of  a  given  fuel.     This  measurement 
is  convenient  for  use  in  hydraulic  design  of  pipelines, 
since  it  can  be  applied  directly  to  terrain  elevations. 

Figure-Eight  Blank.    A  pipe  blank,  or  blind,  in  the  form  of 
^'        a  figure  eight.     One  circle  of  the  ei^t  is  solid  to 
form  a  blank,,  and  the  other  circle  is  open.     It  is 
used  in  locations  where  a  line  must  be  periodically 
blanked  off  and  a  visible  indication  is  required  to 
shew  whether  the  line  is  blank  or  open. 

Fill^_Stand.    See  Loading  Rack. 

Film  Strength.     The  property  of  an  oil  which  enables  it  to 
maintain  an  xinbroken  film  on  lubricated  surfaces  under 
operating  conditions,  where  otherwise  there  would  be 
scuffing  or  scoring  of  the  surfaces . 

Filter  (noun).  A  porous  material  on  which  solid  particles 
are  caught  and  retained  when  a  mixture  of  liquids  and 
solids  is  passed  through  it« 

Filter  (verb) .  To  mechnically  remove  solids  or  free  water 
from  a  petroleum  product. 
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Filter/Separator.    A  device  used  to  separate  both  solid 
 contaminants  and  water  from  a  petrolexim  fuel. 

Final  Boiling  Point  (fbp).     See  End  Point. 

Fire  Point.    The  lowest  temperature  at  which,  under  specified 

 conditions  in  standardized  apparatus,  a  petroleum  product 

•    vaporizes  rapidly  enough  to  form  an  air-vapor  mixture 
above  its  surface  which  bums  continuously  when  ignited 
by  a  small  flame. 

Firewall.     See  Dike. 

Flame  Arrester.  An  asseinbly- of  perforated  plates  or  screens 
 enclosed  in  a  case  and  attached  to  the  breather  vent  on 

a  petrdleum  storage  tank.    The  device  j^reventa  a  flame 

from  entering  the  tank  through  the  vent. 

Flame  Propagation.    The  spread  of  the  flame  in  a  combustible 
—  body  from  the  point  at  which  combustion  began. 

Flammable.    A  term  describing  any  combustible  material  which 
 caiTbe  igni$»d. easily  and  which  will  bum  rapidly. 

Petroleum  products  which  have  flashpoints  of  SO*  F.  or 

lower  are  claissed  as  flammable. 

Flammable  Limits.     See  Explosive  Limits. 

Flashpoint.     The  lowest  tempei'ature  at  which  vapors  arising 

  trom  a  petroleum  product  will  ignite  momentarily 

(i.fe.,  flash)  on  application  of  a  flame  under  specified 
conditions.     Laboratory  methods  for  determining  flash- 
point are  ASTM  Method  D-56   (for  i>ll  mobile  liquids 
flashing  below  175»  P.),  ASTM  Method  D-92  (for  all 
products  except  fuel  oils  and  those  flashing  brlow 
175»  P.)  ,  and  ASTM  Method  D-93T  (for  fu^l  oils,  viscous 
materials,  and  suspensions  of  solids) .    The  Pensky- 
Martens  closed  tester  is  used  to  detenttine  flashpoint 
and'  fire  point  of  oils  (ASTM  D-93)  , 

Floating- Roof  Tank.    A  tank  with  a  roof  that  floats  on  the 

 surface  o£  the  liquid  contents i    The  roof,  which  has  a 

ti^t  seal  of  synthetic  rvibber  aroinid  its  perimeter, 
risps  and  falls  with  the  changes  iti  prodf.ct  level.  When 
the!  roof  falls  to  a  certain  distance  from  t'le  bottom, 
it  l^omes  to  rest  on  supports.    Because  there  is  no  vapor 
space  between  the  surface  of  the  product  and  the/ roof, 
■  breathing  and  filling  losses  art  practically  eliminated. 
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Flexed  Puinp,     See  Feeder  (Flood)  Pumps ,  ^  - 

Flow  Point,     The  temperature  at  which  asphalt  or  other  mixtures 
of  noncrystalline  hydrocarbons  begin  to  flow;  a  measure 
of  fluidity. 

Flying  Cow  (pr  Bladder  Bird) ,     A  C-123  (now  obsolete)  or 

C-130  Y^ansport  aircraft  carrying  petroleum  to  a  forward 
unit  or  staging  field  in  one  or  two  3,000-gallon 
collaps^ible  tanks  equipped  with  a  4-inch  hose  system.- 
The  flyiiig  cow  ccin  ^ump  out  1  ,200  to  6  ,000  gallons  of 
fuel  in  6  to  15  minutes  of  groxmd  time, 

Flyir.q  Crane.     A  CH-54A  helicopter. 

Foaming ,     The  formation  of  froth  or  foam  on  lubricating  oils 
or  other  oils  as  a  result  of  aeration  or  release  of 
gas  dissolved  in  the  oil,     Foamj,ng  characteristics  of 
lubricating  oils  are  determined  by  ASTM  Method  0-892 , 

Fog  Oil,     A  petroleqjn  oil  used  in  smoke  generators  produced 
in  accordance  with  Specification  MIL-F-12070  in 
Type  SFG-1   (for  temperatures  above  40  degrees  F,)  and 
Type  SFG-2  (for  temperatures  of  40  degrees  F«  or  lower) , 

Foot  valve.     Special-purpose  check  valve,     (See  Priming 

Fractional  Distillation,     The  separation  of  the  components 
of  a  liquid  mixture  by  vaporizing  and  collecting  the 
evaporated  fractions,  or  cuts,  which  condense  in 
different  temperature  ranges. 

Free  Water,     See  Water,  Free, 

Friction  Loss,    Loss  of  pressure r  in  terms  of  feet  of  head  per 
unit  of  pipe  length,  from  internal  resistance  to  flow  in 
the  product  itself  (viscosity)  and  from  resistance 
offered  by  pipe  walls,  pipe  fittings,  and  reductions 
in  pipe  diameter. 

F^iel-Air  Ratio,    See  Air-Fuel  Ratio.  o 

Fuel  Oil,    Any  liquid  petroleum  product  btimed  for  the 

generation  of  heat  in  a  fumacie  or  firebox,  or  for  the 
generation  of  power  in  an  engine,  exclusive  of  oils 
with  a  flashpoint  below  100*  P,     (Tag  closed-cup  tester) 
and  oils  burned  in  cotton-  or  wpol-wick  burners. 
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Fuel  system  Icing  Inhibitor  (FSII) .     An  agent  consisting  of 
97  percent  ethylene  glycol  and  3  percent  glycerol  added 
to  turbine  fuels  to  prevent  icing. 

Furoes ,     See  Suspension . 

Furnace  Oil,     A  distillate  fuel  intended  primarily  for  use 
in  domestic  heating  equipment • 

Furol  Viscosity.     See  Viscosity ^  Saybolt  Furol. 


Gage   (noun)  .     An  object  used  as  a  staindard  of  measurement  or 

comparison,  i.e.,  an  instrxoment  for  measuring,  indicating, 
or  regulating  the  capacity,  quantity,  amount,  or  other 
properties  of  anything. 

Gage   (verb) .     To  measure  the  contents  or  capacity,  as  of  a 
t^mk•     (See  Innage  ,  Outage  « ) 

Gage  Glass .     A  glass  tube  with  one  or  more  petcocks ,  called 
gage  cocks  ,\af fixed  to  a  boiler,  still,  tank,  or  other 
vessel  to  furnish  a  visual  indication  of  the  level  of 
the  liquid  in  the  vessel. 

Gage  Pressure,     The  pressure  as  shown  by  a  pressure-registering 
instrument  (gage) .    The  gage  pressure,  in  pounds  per 
square  inch,  is-  approximately  equal  to  the  absolute 
pressure  minus  14.7. 

Gage  Sheet.     One  of  the  sheets  prepared  to  show  the  contents 
of  a  storage  tank  for  each  1/8  indi  or  1/16  inch  of 
product  conteiined  in  the  tank. 

Gage  Table.     Tables  prepared  to  show  the  contents  of  a  tank 
for  each  1/8  or  1/16  inch  of  oil  contained  in  the  tank. 
After  the  t«mk  haa  been  gaged  with  a  steel  tape  or  pole 
and  the  height  of  the  liquid  determined,  the  contents 
of  the  tank  can  be  found  by  reference  to  these  tables. 
The  tables  are  compiled  either  throu^  an  ordinary 
calibration  of  the  tank,  or  by  a  mathematical  computation 
of  the  cylindrical  volume  for  each  inch  of  altitude, 
deducting  the  volume  occupied  by  "deadwood."    Tables  of 
temperature  corrections  are  often  made  available  for  use 
in  reducing  the  measured  contents  of  the  tank  to  a 
standard  volume  at  60*  F.     These  volume  calculation  and 
correction  tables  are  identified  in  ASTM  D-1250.  The^e 
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methods  together  with  extensive  supplementary  information 
are  issued  in  a  separate  publication  entitled  "ASTM  Manual 
on  Measurement  and  Sampling  of  Petroleum  and  Petroleum 
Products.'' 

GagiiHg  for  Water,    Obtaining  the  depth  of  water  botton  by 
thlefing  or  taking  water  cut.    This  is  normally 
e  ,wO,.flplished  by  coating  a  plumb  bob  ^  tape^  or  gaging 
stick  with  water  finding  paste. 

Gallon  (gal.)  .    L  unit  of  measure  of  volume.    A  U.S.  gallon 
contains  231  cubic  inches  or  3,785  liters;  it  is 
0.83268  times  The  inperial  gallon.    One  U.S.  gallon  of 
water  weighs  8  ?374  pounds  at  60*  P. 

Gas.    A  form  of  matte:      A  fixed  gas  is  a  substancer  natural 
or  mzmuf actured^  which  exists  as  a  gas  under  ordinary 
conditions.    The  term  is  often  used  loosely  to  refer 
to  a  fume  or  vapor.  ' 

Gas  Detector.    An  instriiment  for  determining  the  explosibility 
o£  a  gets-air  mixture;  exploslmeter. 

Gasoline.     See  Automotive  Gasoline ^  Aviation  Gasoline. 

Gas  Turbine.    An  engine  in  whicii  vapor  (other  than  steam)  is 
directed ,  under  pressure  *  Jigainst  a  series  of  turbine 
blades.    The  energy  contadLned  in  the  rapidly  expanding 
vapors  is  converted  into  rotary  motion. 

Gear  Pump.     See  Pugg)y  Gear. 

Go- Devil.     See  Scraper. 

Graphic  Method  of  Dispatching.    A  visual  method  of  control 
in  which  movements  of  batches  are  plotted  in  terms  of 
time  on  a  vertical  axis  and  pipeline  distance  in 
barrels  on  a  horizontal  axis.    Batdi  positions  are 
plotted  every  1  or  2  hours,  and  the  sloping  lines  made 
by  connecting 'the  points  representing  ends  of  batches 
show  flow  rates  in  the  pipeline  at  the  time  of  plotting. 
The  projected  rates  of  flow  provide  a  means  of 
estimating  arrival  times  at  downstream  stations. 

Gravitoroeter.    Permanently  installed  hydrometer  that  gives 
a  continuous  reading  of  the  API  or  specific  gravity  of 
the  product  passing  through  the  pipeline.  (See 
Hydrometer. ) 
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Gravity.    See  API  Gravity  and  Specific  Gravity. 

conditions  where  an  oil  cannot  meet  all  requirements . 
^See  specific  greases  under  alphabetical  listing.) 

couplincrs . 

with  ••storage  capacity." 

the  earth      If  two  or  more  ur.^ts  are  bonded  and  one  is 
^ou^d^/the  whole  system  is  effectively  grounded. 
(See  Bonding ») 

^hlclesVSStrriai  handling  equipment,  special  purpose 
^^hicles  and  stationary  power  and  heating  equipment. 

v=.^<flh-like    tackv.  noncombustible  insoluble  deposits 
—•-foSSd^uring'tSe  deterioration  of  petroleun  and  its 
oarticular^y  gasoline.     The  amount  of  gummy 
Sa^erJ^l'irgL'^Unlis'known  as  its  ^-^ent  which 

Ts  determined  by  ASTM  Methods  D-381  and  D-525.  (See 
Gum  Test.. ) 

Gum  Test      '       ^  analytical  method  for  determining 
^-^^xistinrgum  i^  gasoline  by  evaporating  a  sample  from 
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the  United  States  for  detennining  gum  content  in  motor 
gasoline.) 

Gimk .     See  Sludge. 


Head.    An  expression  of  pressure,  usually  stated  in  terms 

of  inches  or  feet.     (See  Dynamic  Head;  Static  Pressure; 
Hydrostatic  Pressure.) 

Header >     A  consnon  manifold  in  which  a  number  of  pipelines  are 
united. 

Heart  Cut.     1.    A  narrow-range  cut  #  usually  taken  near  the 
middle  portion  of  the  stock  being  distilled  or  treated. 
2.    A  delivery  of  pure  product  from  the  middle  of  a 
batch  at  some  intermediate  point  on  the  pipeline. 

Heavy  Ends.    The  highest  boiling  portion  of  a  petroleum 
fraction. 

Heavy  Product .    When  storing  filled  drums,  a  heavy  product 
is  a  liquid  which  gives  off  flainnal>le  vapors  above  the 
temperature  of  80*  r. 

Heptane.    Normal  heptane  is  a  hydrocarbon  (C^H^g)  of  the 
parrafin  series  with  an  octane  rating  of  zero.     It  is 
used  in  combination  with  iso-octahe»  a  paraffin  with 
^  an  octane  rating  of  100,  to  determine  octane  ratings  of 
test  fuels. 

Hercules .     A  C-130E  Air  Force  transport  aircraft  sometimes 
used  as  a  flying  cow.     (See  Flying  Cow.) 

Higheg^. Useful  Compression  Ratio  (HUCR)  .  The  optimian  value 
of  the  compression  ratio;  it  varies  with  fuel,  engine, 
and  operating  conditions . 

Horsepower  (Mechanical) .    Power  is  the  rate  of  doing  work. 
One  mechanical  horsepower  equals  33^000  ft. -lbs.  per 
minute  or  550  ft. -lbs.  per  second. 

Hot  Refxaelinq.     Refueling  a  rotary-wing  aircraft  while  its 
engines  are  running.     (See  Minlport .) 

Hot  Spot.     An  area  in  the  coe^isstlon  zone  of  an  engine  which 
remains  at  a  hi^er  temperature  than  the  stirrcunding 
metal,  which  can  aggravate  detonation  or  preignltion. 
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Hydraulic  Fluid >    A  fluid  of  petroleum  ojl  .    ^  >leum 

origin  ased  in  hydraulic  systems.     l/cw  i^Yf  Icrw 

rate  of  change  of  viscosity  with  tetnpera  and  low 
pour  point  are  desirable  characteristics. 

Hydraulic  Gradient,     The  progressive  and  continuous  drop  in 
pressure  ?.n  a  pipeline  resulting  from  re?:.  t  x:ance  to 
flow. 

Hydraulic  Gradient  Triangle,     A  ri<^t  triangle    o  constructed 
that  the  slope  of  its  hypotenuse  represent^s  the  rate  of 
pressure  loss  due  to  friction  of  a  given  fluid  flowing 
through  the  pipeline  of  a  given  size  at  a  given  initial 
pressure.    Altitude  of  the  triangle  represents  the 
initial  pressure?  base  of  the  triangle  represents  the 
total  length  of  pipe  through  which  the  fl\iid  can  be 
moved  against  friction  alone  by  the  initial  pressure; 
when  applied  to  the  profile  of  the  pipeline  route  drawn 
to  the  same  scale ^  this  triangle  locates  the  point  wher^ 
pressure  losses  due  to  both  friction  and  elevation  require 
the  location  of  another  pump  station. 

Hydrocarbon.    A  compound  containing  only  hydrogen  and 

C2UCbon,    The  simplest  hydrocarbons  are  gases  at  ordinary 
temperatures;  but  with  increasing  molecular  weight, 
they  change  to  the  liquid  form  and^  finally  ^  to  the 
solid  state.    Hydrocarbons  are  the  principal  constituents 
of  petroleum. 

Hydrolysis,     A  chemical  decomposition  in  which  a  compound  is 
broken  up  and  resolved  into  other  compounds  by  reaction 
with  water.     In  many  cases,  it  is  induced  by  the  presence 
of  a  small  amoimt  of  dilute  acid  or  of  an  enzyme, 

Hydrolytic  StzQpility,    Water  tolerance  of  aviation  fuels; 

the  interaction  of  water  and  aircraft  fuels  (solubility 
of  water  in  aviation  fuels) ,     (ASTM  D-109  4,) ' 

Hydrometer,    A  graduated  instrument  for  determining  the 

gravity  of  liquids.    It  is  usually  made  of  hollow  glass 
and  weighted  at  one  end  so  as  to  float  upright.  The 
depth  to  which  the  instrument  sinks  when  immersed  in  a 
liquid  is  determined  by  the  density  of  that  liquid—the 
lighter  the  liqtiid,  the  lower  the  instrument  sinks,  Soess 
hydrometers  axti  marked  to  raad  percentage  of  constituent, 
or  some  other  property  related  to  t^ravity.  Hydrometers 
used  in  measuring  petroleum  proc'incts  usually  read  degrees 
API  or  specific  gravity. 
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Hydrostatic  Head,     That  portion  of  the  indicated  pressure 
at  a  point  in  a  piping  system  or  pipeline,  which  is 
due  to  the  super-imposed  height  of  the  liquid  head 
acting  at  that  point. 

Hydrostatic  Pressure.     Pressure  within  a  static  column  of 
liquid  due  only  to  weight  of  the  liquid;  hydros tatics 
is  that  part  of  hydraulics  that  deals  with  liquids  at 
rest;  hydrokinetics  deals  with  liquids  in  motion; 
hydrodynamxcs  deals  with  the  forces  exerted  upon  liquids 
by  objects  m  motion.     (See  Head.) 


Icing.     The  solidification  of  particles  of  moisture  in  the 
fuel  system,  especially  the  carburetor,  of  an  aircraft 
or  ground  vehicle.    The  moisture  may  either  be  contained 
in  the  fuel  or  enter  the  system  through  the  air  intake. 
Icing  may  cause  either  partial  or  complete  loss  of 
power. 

Identification  Tests.     Selected  tests  applied  to  a  ssunple 
to  quickly  identify  lAe  type'or  grade  of  material 
represented  or  to  determine  that  the  quality  has  not 
been  altered  by  time  or  handling. 

Ignition.     See  Compression  rgnition. 

lonition  Point.     The  point  on  a  tenperature  scale  at  which  a 
substance  may  be  ignited  £o  produce  combustion. 

Ignition  Quality.    The  ability  of ^  a  fuel  to  igni£e  upon 
injection  into  tl^e  engine  cylinder. 

Ignition"  Temperature .    See ' Autogenous  Ignition  Temperature. 

Ignition  Quality  of  Diesel  Fuel.    See  Cetane  Number. 

Illuminating  Oil.    A  petroleum  oil,  heavier  than  gaisoline, 
used  for  lifting  purposes.     (See  Burning  Oil>) 

Impeller >     A  device  which  impels  or  pushes  fotwaxd,  such  as 
the  rotor  of  a  centrifugal  piamp  or  air  compressor. 

Incremental  Pressure.    The  difference  between  the  suction 
and  discharge  pressure  of^a^ptrnp  or  of  a  multipump 
pump  station. 
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Induction  Period.     The  period  of  time  a  gasoline  may  be 

 subjected  to  accelerated  aging  before  a  break  in 

stability  occurs. 

Inhibitor.    A  substance  added  in  small  amounts  to  a 

 petroleum  product  to  prevent  or  retard  \indesirable 

chemical  changes  from  taking  place  in  the  product, 
or  in  the  condition  of  tho  equipment  in  which  the 
product  is  used.     In  general  the  essfntial  fiinction 
of  inhibitors  is  to  prevent  or  retard  oxidation  or 
corrosion. 

Initial  Boiling  Point  (ibp)  .     1'he  temperature  at  which  the 

 first  drop  of  liq\lid  tall;;  from  the  end  of  the 

condenser  (ASTM  Method  D-86) . 

Initial  Vapor  Pressure  (ivp) .     The  vapor  pressure  of  a  liq^i^^ 

 '  at  a  specified  temperature  and  "zero  precent  evaporated. 

It  may  be  determined  either  by  measuring  the  vapor 
pressure  in  an  apparatus  with*  substantially  zpro  vapor- 
to-liquid  rat^oor  by  extrapolating  to  zero  vapor  space 
the  experinfintir>apor  pressures  obtained  at  several 
low  ratios  of  vapor- to- liquid  volume.     The  initial 
vapor  pressure  (ivp)  of  ordinary  vide  petroleum  cuts 
is  somewhat  higher  than  the  standard  Peid  vapor  pressure 
(Rvp),  up  to  approximately  50  pounds  Rvp.    With  close- 
boiling  cuts,  the  difference  is  less  noticeable;  and 
..with  pure  components,  there  is  no  difference  between 
ivp  and  Rvp. 

Innage.    The  height  or  volume  of  liquid  in  a  storage  tank,  as 

  neasured  or  gaged  from  the  bottom  of  the  tank  to  the  top 

of  the  liquid. 

Innage  Tape  and  Bob.    A  steel  measuring  tape  connected  by  a 

 harness  snap  to  the  eye  of  a  conical-tipped  bob.  Used 

to  measure  the  distance  from  the  bottom  of  the  tank  to 
the  liquid  level  of  product  in  a  tank  or  gage  pipe. 

Inaulating  Oil.     An  oil  used  in,  circuit  breakers ,  switches, 

 transformers,  and  certain  other  electrical  devices  for 

insulating,  cooling,  or  both.     In  general,  such  oils 
are  well-refined  petroleum  distillates  of  low  volatility 
and  high  resistance  to  oxidation  and  sludging. 

Interface.     A  mixture,  or  commingling,  between  adjacent 
 p?o3uct8  in  a  multiproduct  pipeline;  interfacial  mixture. 
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Intemal-Contbustlon  "Engine.    An  engine  which  operates  by  meanE 
of  coinbiistion  of  a  ftiel  within  its  cylinders  c 

Into^Plane.    The  requirement /procurement  of  fuel  and 

lubricating  oils  for  delivery  into  govemment-cwned 
aircraft  normally  at  non-military  air  facilities. 
Charges  for  this  include  the  cost  of, fuel,  lubricating 
oils  and  related  services. 

Inventory.    Bulk  tankage  contents  measured  to  ciurrent  product 
level;  includes  tank  bottoms  and  associated  pipeline 
fill. 

Iso-Octane.    A  colorless,  paraffinic  liquid,  CqR^^,  with  a 
boiliiig  point  of  210.5*  P.  and  an  arbitrary  octane 
rating  of  100.    It  is  used  for  organic  synthesis;  in 
motor  fuels;  ud  with  normal  heptane  (zero  octame  rating), 
to  prepare  standard  mixtures  for  iise  in  determining  the~ 
octane  ratings  of  test  fuels. 


Jet  Engine.    An  engine  which  converts  air  and  fuel  into  a 

fast-moving  stream  of  hot  gases  which  effect  propulsion 
of  the  device  of  which  the  engine  is  a  part. 

Jet  Fuel.    Fuel  meeting  the  required  properties  for  use  in 
:]et  engines  and  aircraft  turbine  engines.    Jet  fuels 
are  procured  for  the  Arme^d  Forces  in  several  grades, 
the  most  important  of  which  >^Te  JP-4  (low  vapor 
pressure)  and  JP-S  (high  flashpoint)  ,  both  produced 
under  Specification  MZL-T-5624  and  designed  for  use 
in  aircraft,  tunine  engines;  JP-6  ,  produced  under 
Specification  MIL-J-25656  and  designed  for  use  in 
aircraft  turbine  wd  jet  engines  of  land-based  super- 
sonic aircraft;  and  R7-1,  produced  under  Specifi- 
cation MIL-F-255S8  and  designed  for  use  in  ramjet 
a^'rcraft  engines.    Jet  fuel  is  usually  called  JP  (jet 
^propulsion)  fuel. 

J^ar^nt  Petroleum  Office  ( JPO)  .    An  office  established  by  the 
Joint  Chiefs  of  Staff  to  discharge  staff  petroleum 
logistics  responsibilities  in  a  Unified  Consdand  overseas. 

<^ 

Kerosene.    A  refined  p^troletm  distillate  ^ed  in  space  ^ 
heating  units,  in  wick-fed . lamps ,  in  bombrtype  flares, 
for  cleaning  certain  machinery  and  tools ,  and  as  a  ^ 
vehicle  for  liquid  insecticide  sprays.    A  single 
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inu3 tiple-use  type  is  procured  under  Federal  Spet^fi-  k 
cation  W-K--211.    A  deodorized  type,  which  i's  usi^  as 
a  vehicle  for  ilj^cticide  sprays ,  iS  procured  undfix 
Specification  W-K-220.  >v  \ 

Kinematic  Viscosity.     The  ratio  of  the  absolute  viscosity  to 
the  density  atL-^the  temperature  of  the  viscosity  measure- 
ment.    The  metric  units  of  kinematiQ  viscosity  are  the 
stoke  and  centistoke,  which  corj^espond  to  the  poise  and 
centipoise  of  absolute  viscosity.  I 

Kinetic  Energy.     Energy  due  to  motion.  \ 

Knock.     The  noise  associated  with  self-ignition  of  a  portion 
of  the  air-fuel  mixture  ahead  of  the  advancing  flame  \ 
front  which  is  presupposed  to  be  moving  at  normal  \ 
velocity. 

Knock  Characteristics.    Octane  number  (motor)  of  motox 
gasoline  (ASTM  D-357)  ?  Octane  number  (research)  of 
motor  gasoline  (D-908)  performance  number  (lean  mixture) 
of  aviation  fuels  (D-2700)  ?  and  performance  number 
(supercharge)  of  aviation  fuels  (D-909)  . 


Lacquer.    A  coating,  resembling  natural  varnish,  left  on 

parts  of  a  gasoline  engine  as  a  result  of  the  oxidation 
of  gasoline  and  oil. 

Laminar  Flow.     A  smooth,  stre«unline  flow  in  which  product 
in  a  pipeline  is  said  to  flow  in  concentric  layers. 
When  the  velocity  of  flow  increases  beyond  a  certain 
point  (critical  velocity) ,  the  layers  disintegrate  and 
the  flow  becomes  chaotic,  or  turtulent.     (See  Turbulent 
Flow.) 


Lamp  Burning  Test.    A  test  in  which  kerosene  is  burned  in  a 
standard  lamp  \inder  specified  conditions  to  observe  the 
steadiness  of  the  flame,  the  degree  of  incrustation  of 
the  wick,  and  the  rate  of  cons^jnptioh  of  the  kerosene. 

Lard  Oil.    An  oil  prepared  from  the  fat  of  swine.     It  is 

compounded  with  mineral  oils  to  produce  lubricants  of 
special  properties,  especially  cutting  oils. 

Lead.    A  general  term  used  to  denote  tetrae  thy  Head  or  other 
organometallic  lead  emtiknock  compounds  used  as  gasoline 
additives • 


89 


^ead  Acetate  Test^    A  test  xised  to  detect  the  presence  of 
hydrogen  sulfide  in  a  Sjaaple. 

iead  Get5oline>    Gasoline  containing  an  organometallic  lead 
antiXnock  cpxcpoimd,  _^iicdr  as  tetraethyllead. 

jead  Poisoning,    Poisoning  caused  by  tetraethyllead  or  another 
of  the  organometallic  lead  antiknock  cpiapounds  used  as 
additives  in  gasoline*     It  may  result  from  ingestionr  ^ 
absorption  through  the  skin,  or  inhalation  of  fumes. 

■Aitd  Susceptibility^.    Tlie  ability  of  gasoline  to  respond  to 

the  addition  of  an  organometallic  iead  antiknock  con?>ound,. 

^     such  as  tetraethyllead.    This  characteristic  is  measured 
in  terms  of  increase  of  antiknock  quality  per  increment 
of  lead*. 

Light  Ends.    The  most  volatile  portions  of  a  carbohydrogon 

mixture,  tlie  low  boiling  coB^nents  that  boil  off  first 
in  distillation;  opposed  to  hea^  ends. 

[gght  Product.    For  storage  of  filled^drums ,  a  li^ht  product 
is  any  liquid  which  gives  off  flammable  vapors  at  or 
below  80 •  F. 

Lights.    Only  "explosionproof "  lights,  motors,  switches,  or 
oth*r  electrical  fixtures  approved  by  ^the  Underwifitera 
I«aboratorie8  for  class  1 ,  group  D  hazardous  Ideations 
are  to  be  employed  whero  concentrations  of  flammable 
gases  or  vapors  exist  continuously,  intermittently,  or 
periodically nader  normal  conditions'^  Hazardous 
locations  claisified  as  class  1,  group  D  are:  atmosph^e 
containing  jet  fuel  JP-4f  gasoline,  petroleum  naphtha, 
alcohols y  acetone,  lacqiier  solvent  vapors,  and  natural 
gas. 

Liquefied  Petroleum  Gas  (LPG)  .    Lic^t  hydrocaAon  material 
which  exlsta  as  a  gas  under  normal  conditions  but  which 
has  been  converted  to  a  liquid  state  by  pressure. 
Connercial  liquefied  gas  consists  of^  propane,  b\itane, 
or  a  mixture  of  the  two.  v 

Liter  (1.)  .    A  metric  unit  of  capacity  equal  to  0.9081  dry  • 
quart  (U.S.)  or  1.0567  liquid  qu2urts  (U.S.). 

Load-Carrying  Ability  (Capacity) .    See  Film  Strength. 
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Loading  Rack.     A  structure  with  one  ^or  more  risers ,  -loading 

 valves  ,  arrns  ,  and  di;op"  tiib.es  ,  built  alongside  railroad 

tracks  for  the -purpose  of  loading  railroad  tank  cars; 
'    alsor  a  structure  built  in; a  tank-vehicle  loading 

•area  for  the  pui^pos^  of  transferring  product  into  tank 
.    trucks;   fill  stand;  loading  rfJtan.d.  >^ 

Looped  Line.     !•     A  doublet!  pipeline  constructed  for  the 
purpose  of  increasing  capacity  or^  reducing,  pressure 
losses.     2.     An  '=»ltemate  section'^of  E^ipelSne  b<uilt 
around  a  break,  or  a  paint  of  potential  damage^  s^^ch- 
as  at  a  river  crossing,  to  restore^  or  mai-ntain  oper- 
ations during  repairs.  j 

Lower  Sample.     A  sample  taken  with  a  bottle  or  beaker 

sampler  from  the  middle  of  the  bottom  third  of  a  tank's 
•  contents .  ' 

Lubricant.    A  substance  r  especially  oil,  grease,  and 
graphite,  which  may  be  interposed  between  moving 
surfaces  to  reduce  friction  and  waar.^  g 

Lubricating  ^Film.     The  thin  film  of  lubricant  between 

 two  solid  surfaces  which  acts  to  keep  the  surfaces 

from  making  contact  with  each  other.     The  adhesiveness 
and  cohesiveness  of  the;;  lubricant  account  largely, 
for  establishing  and  maintaining  this  film. 

Lubricating  Grease.    A  solid  or  semifluid  material 

consisting  of  a  thickening  agent  dispersed  in  a 
liq\aid  lubricant.     Other  ingredients,  such  as  additives 
and  fillers,  may  be  included  to  impart  special 
properties .  . 

Lubricating  Oil.     A  fluid  lubricant  used  to  reduce" friction 
^ —   between  bearing  surfaces.    Petroleum  liabjricating . oils  , 
are  produced  from  distillates  or  from  residues .  To 
impart  or  improve  certain  properties,  additives  are 
frequently  blended  with  lubricating  oils. 


Manhole  (Manhead) .     An  access  opening  in  a  tank  or  other 
structure  to  allow  entry  of  a  man  for  inspection, 
cleaning,  or  repair. 

Manifold.  A  piping  arrangement  which  permits  a  stream  of 
'  liquid  or  gas  to  be  divided  into  two  or  more  streams. 
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or  which  permits  several  streams  to  be  collected  into 
one.     See  Header, 

Manometer.    An  instrument  used  to  measure' pressxxre  of  vacuum. 

Mass.    Quantity  of  matter;  mass  remzdns  constamtr  but^.the 
weight  of  a  mass  varies  with  the  pull  of  gravirt?"; 
specific  gravity  is  the  ratio  between  the  weight  of  a 
quantity  or  mass  of  a  sxabstance  and  the  weight  of  an 
equal  quantity  of  water.    Weight  equals  mass  times  the 
pull  of  gravity. 

Maximum  Fill  Level.     The  point  above  which  container  must  i^ot 
be  filled.  

Maximum  Head  Capacity.    The  total  head  against  which  a 
pumping  unit  will  pump  to  provide  maximum  pipeline 
capacity.    Maximum  head  capacities  are  for  emergency 
operation  only  and  are  never  used  m  the  basis  for 
design. 

Medianical  Efficiency.     The  indication  of  the  power  required 
to  run  an  engxne.    It  is  equal  to  the  power  aveiilable 
at  the  flywheel  divided  by  the  actual  power  developed 
by  the  engine  cylinders. 

Melting  Point  (m.p.).    The  temperature  at  which  a  solid 
stjbstance  melts  or  fuses .    The  melting  i>oints  of 
asphalts ,  waxes ,  and  paraffins  are  determined  by 
several  methods;  especially  ASTM  Method  D-87  (for 
paraffin  wax)  and  ASTM  Method  D-127  (for  petroleum 
and  microcrystalline  wax) .    ASTM  melting  point.  The 
temperature  at  which  wax  first  shows  a  minimum  rate  o^ 
.^temperature  change;  also  }cnown  2Ls  the  English  melting 
point. 

Meniscus .    The  curved  surface  of  the  top  of  a  colimxn  of 

liquid  in  a  narrow  tube;  the  curve  is  concave  when  the 
containing  walls  aurc  wetted  with  the  liqtiid  and  convex 
when  not  wetted. 

Mercaptans .  Sulfur  confounds  y  analogous  to  alcohols  ^  in 
which  the  sulfur  has  replaced  oxygen;  the  simplest 
/  forms  have  riepulsiver  garlic- like  odors  r  which  become 
less  pronoxinced  with  increased  molecular  weight  and 
higher  boiling  points;  mercaptides.  are  conpounds  of 
metals  with  mercaptans;  lead  mercaptides  are  formed 
in  the' sweetening  process  (ASTM  D-1219) . 
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Methane.  A  light,  odorless,  flcuninable  gas,  CH4^  the  first 
member  of  the  paraffin  series  (which  see)  •  It  is  the 
principal  constituent  of  natural  gas. 

Met>y3^thyl  Ketone  (MEK) .     A  volatile  organic  liquid,  soluble 
in  water?  a  component  of  the  solvent  used  in  dewaxing 
lubricating  oils  and  thinner  for  nitrile  rubber  cements. 

* 

Micron  (/U>  )  ,     One  micron  is  a  thousandth  part  of  one  millimeter 
(approximately  25,400  microns  equal  1  inch).     The  average 
human  hair  is  about  100  microns  in  diameter. 

Middle  Sam^Til^.  A  sajnple  taken  from  the  middle  of  a  tank's 
contents . 

Mike.     A  term  used  to  denote  measurement  of  bulk  petroleum 
products  in  thousands  of  gallons  or  barrels,  i.e., 
TO  mike  barrels  »  10,0  00  barrels.  ^ 

Mineral  Oil>     A  wide  range  of  products  derived  from  mineral 
substances . 

Miniport .     A  refueling  point  for  "hot  refueling"  of  rotary- 
wing  aircraft.     (See  Hot  Refueling.) 

Mixed  Aniline  Point.     The  lowest  temperature  at  which  a 

solution  of  2  parts  anilinje,  1  part  hydrocarbon  sample, 
and  1  part  n-hept/^ne,  heated  until  miscible,  begins  to 
•  separate  into  2  phases   (aniline  and  sample  plus  heptane). 
Mixed  aniline  point  is  determined  by  ASTM. Method  D-611. 
(See  Aniline  Point.) 

Mixed  Sample.     A  sample  taken  by  mixing  or  stirring  the 
original  sajnple  and  then  drawing  off  the  desired 
quantity  for  testing. 

Mixture.     The  intermingling  of  two  or  more  sxjbstemces  in  which 
each  retains  its  original  properties . 

Molecular  Weight.     The  sun  of  the  atomic  weights  of  the  atoms 
composing  a  molecule . 

Molecule.     Unit  of  matter;  the  smallest  particle  of  an  element 
or  compound  that  retains  chemical  identity  with  the 
substance  in  mass. 

Motor  Fuel .     See  Automotive  Geu3oline»  Aviation  Gasoline,  and 
Jet  Fuel. 
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Motor  Method,     A  test  for  determining  the  knock  rating^  in 

terms  of  ASTM  motor  octane  nuiubers  ^  of  fuels  for  use  in 
spark-ignition  engines.    The  knocking  tendency  of  the 
fuel  under  test  is  compared  with  knocking  tendencies 
of  reference  fuels  of  kno%m  octane  number  (ASTM 
Method  D-357)  . 

Multigrade  Oil.    A  multiviscosity  number  oil  which  contoines 
three  SAE  viscosity  nximber  grades.    At  present ^ 
multigrade  oils  are  not  carried  in  Army  supply  channels. 

Multipurpose  Grease.    A  lubricating  grease  suitable  for  use 
as  a  chassis  lubricant,  a  bearing  lubricant,  a  joint 
lubricant,  a  water  pump  lubricant,  and  as  a  cup  grease, 
such  as  Grease,  automotive  and  artillery  (Specifi- 
cation MIL-G-10924)  . 

Multistage  Pump.     See  Pump,  Multistage. 


Napalm,    A  thickened  gasoline  used  as  an  incendiary  medium. 
It  tends  to  adhere  to  the  surface  it  strikes. 

Naphtha.    A  general  term  applied  to  refined,  partly  refined, 
and  unrefined  petroleum  products  and  liquid  products 
deriving  from  natural  gas  which  distill  rfiiefly  between 
347  degrees  F.  and  460  degrees  F. 

• 

Naphthene.     One  of  a  group  of  cyclic  hydrocarbons  with  the 
general  formula  CnH2n.    Naphthenes  are  also  termed 
cycloparaf fins  or  cycloalkanes . 

Naphthenic  Crude.    Crude  oil  with  a  relatively  high  percentage 
of  naphthenes . 

Natural  Gas.     Naturally  occurring  mixtures  of  hydrocarbon 

gases  and  vapors,  the  more  iii5>ortant  of  which  are  methane, 
ethane,  propane,  butane,  pentane^  *nd  hexane. 

Natural  Gasoline.    A  mixture  of  liquid  hydrocarbons  extracted 
from  natural  gas  by  various  methods  and  stabilized  to 
obtain  a  liquid  product  suitable  for  blending  with 
refinery  gasoline. 

Neoprene.     A  synthetic  rubber  used  in  the  manufacture  of  such  / 
products  as  adhesives ,  paints,  and  tank  linings.     It  is  ( 
superior  to  natural  rubber  in  a  ntimber  of  ways,  especially 
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in  its  resistance  to  deterioration  when  subjected  to 
petroleum  products. 

n-Heptane.     See  Heptane. 

Nitrile  Rubber.    A  type  of  synthetic  rubber  made  by  the 

copolymerization  of  butadiene  and  acrylonitrile.  It 
is  especially  resistant  to  the  swelling  action  in  oils, 
solvents,  and  greases,  and  is  used  in  gasoline  and 
oil  hose  and  for  tank  linings.     Originally  called 
Buna  N,  it  is  also  known  as  N-BR  (nitrile-butadxene 
mbber)  . 

Non-Recoveral^le  Tank  Bottom.     That  quantity  of  liquid  that 
 is  below  the  suction  manifold  or  drawoff  line  ot  ^ 

storage  tank  and  is  not  available  in  normal  day-to-day 

operations . 

Nonsoap  Grease.    A  grease  which  contains  no  soap  thickeners. 

Norma-Hoffmann  Bomb  Test.     A  test  for  determining  the  storage 
 stability  of  lubricating  greases.     It  is  also  known  aa 

ASTM  Method  D-942   (oxidation  stability  of  lubricating 

greases)  . 

Normal  Combustion.    A  more  or  less  orderly  mo\  :ment  of  the 

~"  flame  front  across  the  confcustion  chamber.     T|ie  knocking 

process  shows  similar  flame  progress  for  part  of  the  way 
but  terminates  with  the  sudden  ignition  of  the  remainder 
of  the  unbumed  porrion  of  the  air-fuel  mixture. 

Normal  Head  Capacity.     The  total  head  against  which  a  pumping 
 unit  will  pump  at  the  nxsst  efficient  operating  point. 

Normal  Pressure.     Mean  atmospheric  pressure  at  sea  level; 
 taken  to  be  equal  to  that  of  a  column  of  mercury 

76  0  millimeters  high;  about  14.7  pounds  per  square  mch. 

(See  Atmospheric  Pressure)  . 

Normal  Solution.    A  solution  containing  one  gram  equivalent 
 weight  of  the  solute  per  liter  of  solution. 

Normal  Temperature.    Room  temperature;  the  prevailing  existing 
temper at\ire  in  the  room  where  the  test  is  riin. 


Ocean  Terminal.  An'  installation  capable  of  discharging  and 
loading  ocean-going  tankers . 


Octane  Nunfcer>     Term  used  to  indicate  nuioerically  the  relative 
antiknock  value  of  automotive  gasolines  and  of  aviation 
gasolines  having  a  rating  belcw  100.    It  is  based  on  a 
comparison  with  the  reference  fuels,  iso-octane 
(100  octane  number)  and  normal  hepteme  (0  octane  nxzmber)  • 
The  octane  number  of  an  unknown  fuel  is  the  volume 
percent  of  iso-octane  in  a  blend  with  normal  heptane 
which  matches  the  unknown  fuel  in  knocking  tendencies 
under  a  specified  set  of  conditions.    Above  100,  the 
octane  number  of  a  fuel  is  based  on  the  engine  rating, 
defined  in  terms  of  milliliters  of  tetraethyllead  in 
iso-octane,  which  matches  that  of  the  xinknbwn  fuel. 

Off-Specification  Product.  A  product  which  f^dls  to  meet 
one  dr  more  of  the  physical,  diemical  or  performance 
requirements  of  the  specification. 

Oil.    Any  one  of  three  principal  classes  of  combustible 
liquids  of  a  wide  gravity  range.    1.    Mineral  oil 
consisting  of  hydrocarbons  and  derived  from  petroleum, 
coal,  and  shale.    2.    Fixed  or  fatty  oil  consisting 
of  glycerides  and  esters  of  fatty  acids  and  derived 
from  animal,  vegetable,  and  mineral  sources. 
3.     Essential  oil  consisting  diiefly  of  hydrocarbons, 
having  a  characteristic  odor  or  perfume,  and  being  a 
concentrated  extract  o^  a  certain  plant. 

Oil  Emulsion.    A  sxaspension  of  minute  droplets  of  oil  in 
water;  contrasted  with  a  water  emulsion  which  is  a 
suspension  of  water  droplets  in  oil. 

Oiliness.    A  quality  of  lubricant  that  enables  it  to  reduce 
friction  between  rubbing  surfaces  under  given  working 
conditions  better  than  similar  oil  of  the  same  viscosity 
and  applied  in  the  same  way. 

Olefin.    One  of  a  major  series  of  hydrocarbons  that  appear 
chiefly  in  refinery  operations;  the  sxibstances  have 
the  general  formula  of  naphthenes  and  the  ^ain 
structures  of  paraffins,  but  differ  from  both  in  being 
unsaturated;  molecular  structure  and  nomenclature 
correspond  to  paraffins  having  the  same  amount  of 
carbon;  ethylene,  or  ethene,  is  the  lowest  member  of 
the  olefins  and  the  series  is  sometimes  called  the 
ethylene  series  for  this  reason. 

Opalescence.     Milkiness  or  cloudiness;  a  term  applied  to  an 
oil  that  cont2d.ns  visible  wax. 
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Open-Cup  Tester.     An  instrument  used  to  determine  flashpoint. 
(See  Flashpoint.) 

Opening  Gage.    An  opening  gage  is  a  gage  of  a  product  taken 
 Immediately  before  delivery  or  receipt  of  product. 

Outage.    The  volume  of  unoccupied  space  in  a  storage  tank  or 
  other  container,  measured  or  gaged  frcni  a  reference 

point  above  the  product  to  the  surface  of  the  product; 

the  difference  between  rated  capacity  and  actual 

contents;  some  space  will  always  be  left  unoccupied  for 

expansion  of  product.     (See  Ullage .) 

Outage  Tape  and  Bob.    A  steel  measuring  tape^connected  by  a 

 namess  snap  to  the  eye  of  the  rectangular-shaped  bob. 

The  outage  tape  and  bob  is  used  to  measure  the  distance 
from  a  reference  point  above  the  product  to  the  surface 
of  the  product  in  the  tank. 

Outlet  Sample.    A  sample  taken  at  the  drawoff  level  of  a  tank, 

Over  or  Short.     A  term  used  by  the  chief  dispatcher  in  the 

 daily  accounting  for  product  pumped  into  the  line, 

oroduct  delivered  from  the  line,  and  product  remaining 
in  the  line;  the  difference  between  product  put  in  the 
line  and  product  taken  from  the  line,  plus  or  minus; 
may  be  explained  by  leaks  and  spills,  evaporation, 
temperature  differences  not  fully  considered,  alack 
line  pressures,  and  errors  in  operations  and  postings. 

Oxidation.     1.    The  process  of  combining  with  oxygen,  a 

 ^iocess  which  all  hydrocarbons  are  capable  of  doing, 

2.     Oxidation  characteristics  of  crankcaae  lubricating 
oils  include  their  resistance  to  oxidation,  their 
bearing  corrosion  characteristics,  and  the  deposit  of 
contaminants  that  result  from  oxidation  and  other 
changes  as  determined  by  FTM  3402.     Oxidation  stability 
of  aviation  fuels  refers  to  the  amount  of  gum  and  leaa 
precipitate  rormed  as  a  result  of  accelerated  oxidation 
(potential  gum) ,  determined  by  ASTM  D-873 .  Oxidation 
stability  of  lubricating  greases  refers  to  resistance 
of  greases  to  change  under  static  conditions  for  long 
periods;  for  example,,  when  aPPli*^.  ^o^^JJ^^^fi^^Jl^S 
bearings  or  motor  parts,  as  determined  by  ASTM  D-9  42. 
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Packaged  Petroleum  Fuel3>     Those  fuels  that  are  stored, 

transported,  or  issued  in  containers  having  a  capacity 
of  55  gallons  or  less  and  in  500-*gallon  collapsible 
containers • 

Packaged  Petroleum  Products >    Ihose  petroleum  products  other 
than  fuels  (generally  lubricants,  greases  and  specialty 
items)  that  are  stored,  transported  and  issued  in 
containers  having  a  capacity  of  55  gallons  or  less. 
(See  Bulk  Petroleum  Products. ) 

Packed  Line.     A  petroleum  pipeline  filled  with  product 

under  pressure  from  the  pxmp  station  against  a  closed 
line  valve . 

Packing.    A  general  term  for  a  yielding  material  used  to 

make  a  tight  joint  or  connection;  may  be  sheet  rubber, 
asbestos,  cork,  or  metal  for  gaskets,  or  braided  and 
graphited  hemp  or  asbestos  material  in  strips  or  rings 
for  stuffing  boxes. 

Paraffin.    Any  of  the  white,  tasteless,  odorless,  and 

chemically  inert  waxy  substances  composed  of  saturated 
hydrocarbons  obtained  from  petroleum. 

Parallel  Connection.     Pumps  are  said  to  be  connected  "in 

parallel"  when  they  receive  product  directly  from  the 
line  and  simultaneously;  contreisted  with  connected 
"in  series,"  in  which  the  product  goes  through  first 
one  unit  and  then  the  other.     Pumps  in  parallel  deliver 
the  cumulative  voliiroe  of  all  pumps  at  the  pressure  of 
one  pump;  pximps  in  series  deliver  the  volume  of 
one  pump  at  the  cumulative  pressure  of  all  pumps. 

Pascal's  Law.     A  theorem  that  pressure  applied  to  the  surface 
of  a  confined  liquid  is  transmitted  equally  and 
undiminished  in  all  directions  and  acts  at  right  angles 
to  the  confining  surfaces . 

Patrolling.  Routine  surveillance  of  the  pipeline  to  detect 
actual  or  potential  le2dcs  and  breaks  and  to  discourage 
pilferage  and  sabotage.  Patrollers  may  travel  on  foot 
or  ride  in  motor  transport  or  aircraft. 

Peening.    Hammering  metals  with  the  peen  or  rounded  end  of 
a  hammer  head  to  straighten  them  or  to  bend  them  into 
a  curve.     Leaks  in  the  joints  of  tank  plates  can 
sometimes  be  stopped  by  peening  the  edge  of  the  outside 
plate. 
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Penetrating  Oil.  A  thin,  nonviscous  oil  used  to  loosen 
 rusted  or  frozen  metal  parts  such  as  nuts,  screws, 

bolts,  or  pins;  not  intended  for  use  as  lubricant; 

produced  to  Specification  W-P-216. 

Penetration.     A  measure  of  the  consistency  of  greases, 

 petrolatums,  asphalts,  or  other  plastic  products. 

Penetration  number  indicates  the  depth  m  lOths  ot 
millimeters-  to  which  a  pointed  cone  penetrates  the 
sample  when  dropped  from  a  given  height  (ASTM  D-zi/J. 

Penetrometer.     The  device  used  to  detetmine  consistency  of 
greases  by  penetration  (ASTM  D-217) . 

Pensky-Martens  Closed-Cup  Tester.     See  Flashpoint. 

Performance  Number  (PN) .     An  indication  of  relative  eagine 

 performance,  the  relative  knock- free  power  or  output 

a  supercharged  aircraft  engine  can  develop. 
Avgrade  115/145,  for  example,  indicates  a  rating  or 
115  at  lean  mixture  and  a  rating  of  145  at  rich 
mixture.     The  rating  of  145  indicates  that  the  engine 
can  develop  145  percent  as  much  knock-free  power  with 
the  fuel  at  rich  mixture  as  it  could  under  the  same 
conditions  with  a  fuel  having  a  performance  number 
of  100. 

Petrochemical.     A  contraction  of  the  works  "petroleum-"  and 

 "chemical,"  originally  coined  to  designate  cheiracals 

of  petroleum  origin.    At  present,  it  is  so  loosely 
used  and  covers  such  a  wide  variety  of  products  that 
it  cannot  be  defined  specifically. 

Petrol.     A  British  term  for  petroleum;  gasoline. 

Petrolatum.     A  purified  mixture  of  liquid  or  semisolid 

 E73?5carbons.     Jelly-like  petrolatum  is  used  as  a  basis 

for  ointments  and  as  a  lubricant  of  limited  application 

Petroleum.     Crude  oil.     A  mixture  of  gaseous,  liquid,  and 

 iim-solid  hydrocarbons  varying  widely  m  gravity  and 

complexity,  capable  of  being  removed  as  a  liquid  from 
underground  reservoirs  of  accumulation,  and  capable  of 
being  separated  into  various  fractions  by  distillation 
and  recovery.     Petroleum  burner  fuels  include  those 
fuels  burned  under  boilers  or  m  furnaces  for  power  or 
heat.     Petroleum  distillates  include  the  groups  of 
hydrocarbons  yielded  by  distillation,  or  gasolines. 


napthas,  kerosenes,  gas  oils,  fuel  oils,  and  lubricating 
oils.     Petroleum  gases  include  butane,  propane,  natural 
gas ,  and  manufactured  gas .    Petrolexim  lubricants 
include  lubricating  oils  and  greases.    Petroleiim  products 
is  a  general  term  that  includes  all  petroleum  fuels, 
, lubricants,  and  specialties. 

Petroleum  Measurement  Tables.    ASTM-IP  tables  provided  for 
the  calculation  of  quantities  of  petroletun  emd  its 
products  under  the  required  conditions^ in  any  of 
three  sy«tems  of  measurements;  tables  are  provided  for 
the  reduction  of  gravity  and  volume  to  standard  states 
over  normal  operating  ranges,  for  calculation  of  weight- 
volume  relationship,  and  inter-conversion  of  a  wide 
variety  of  commercially  useful  tmits  (ASTM  D-1250). 

Petroleum,  Oil,  and  Lubricants.     See  POL. 

Petroleum  Testing  Kit.     A  kit  (FSN  6640-310-8564)  provided 
for  limited  quality  surveillance  testing  under  field 
conditions. 

Phase .    A  uniform,  physically  distinct,  and  separable  part 
of  a  mixture  containing  two  or  more  unlike  parts.  An 
exaiqple  of  a  three-phase  mixture  is  ice,  water,  and 
water  vapor.    An  example  of  a  two-phase  mixture  is  oil 
suspended  in  water  . or  water  suspended  in  oil  in  the 
form  of  an  emulsion. 

Phenolphthalein.    A  sxibstance,  sensitive,  to  acids  and  alkalies, 
used  218  an  indicator  in  chemical  analysis  in  the  labora- 
tory.    The  substance  remains  colorless  in  an  acid 
solution,  but  turns  red  when  the  solution  becomes 
alkaline. 

pH  Value.     The  degree  of  acidity  or  alkalinity  of  a  solution 
on  a  scale  of  0  to  14;  pure  water  and  neutral  solutions 
have  a  pH  valxae  of  7;  acid  solutions  have  values  less 
^-han  7;  alkaline  solutions  have  values  greater  than  7. 

Pickling.    Acid  treatment  of  plates  and  tubing  used  to  loosen 
and  remove  mill  scale,  a  product  of  oxidation  and  the 
steel  rolling  process.    Mill  scale  is  often  a  source 
of  product  contamination  in  new  storage  tanks  and 
pipelines. 

Pilot  Valve.     A  relay  valve  that  operates  in  connection  with 
i and  controls  another  valve  or  valves. 
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Pinchcock.     A  clamp-like  device  used  to  control  flow  in  a 
rubber  tube  by  pinching  the  tube. 

Pinging.  Detonation  or  knocking.  Pinging  is  another  term 
for  the  too  rapid  combustion  of  the  air-vapor  mixture 
in  an  xntemal  combustion  engine. 

Pipe  Cutting  and  Beveling  Machine.     Used  for  military  pipe- 
line construction.     Two  types  are  provided,  the  hinged- 
ring  and  the  horseshoe,  and  either  will  hold  and  guide 
a  straight  type  oxy acetylene  cutting  torch  around  the 
pipe. 

Pipehead.     The  downstream  end  of  the  pipeline  with  facilities 
for  the  storage,  distribution,  or  forwarding  of  petroleiam 
products. 

Pipeline .     A  line  of  pipe  with  pump  stations,  storage  tanks, 
and  accessory  equipment,  for  the  movement  of  petroleum 
products . 

Pipeline  Batch.     The  quantity  of  product  pumped  into  the 
pipeline  in  one  continuous  operation. 

Pipeline  Fill.     The  volume  (quantity)   of  product  required  to 
completely  fill  a  pipeline,  whether  in  operation  or  not. 

Pipeline  Tender.     A  quantity  of  product  offered  or  designated 
for  pipeline  shipment.     It  may  be  moved  in  one  or  more 
batches. 

Pipe  Plug.     A  threaded  pipe  fitting  designed  to  close  an 
opening  in  a  pipe  or  in  another  pipe  fitting. 

Pipette .     A  graduated .glass  tube  used  for  measuring  small 
quantities  of  liquids  in  laJDOratory  work. 

Pipe  Wrapping.     The  process  of  cleaning,  treating,  and 
wrapping  the  pipeline  with  a  protective  coating  of 
treated  tape  before  burying  as  a  means  of  preventing 
corrosion. 

Pi tot  Tube.     A  right  angle  tube  used  to  measure  velocity  of 
a  flowing  stream.     The  horizontal  leg,  open  to  receive 
the  force  of  the  fl^'ia,  is  immersed  in  the  stream,  and 
the  rise  of  fluid  xn  the  vertical  leg  measures  the 
velocity  of  flow. 
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Plaflticizer.    A  subat2uice  added  to  a  plastic  or  rubber 
material  to  maintain  elasticity.  ^. 

Plug  Valve >    A  valve  in  which  the  line  closing  part  is  a 
revolving  plug  with  an  opening  to  permit  passage  of 
liquid  when  the  opening  is  in  alinement  with  the  bore 
of  the  pipe.    Tliese  valves  are  diaracterized  by  their 
rapid  opening  and  closing  capability,  usually  by  turning 
a  quarter  turn  with  a  removable  handle,  though  some 
models  have  a  contarol  wheel  With  a  worm  gear.  McfiB^t 
models  do  not  permit  passage  of  scrapers.    Sealing  ^ 
action  of  plug  valves  is  dependent  on  the  pressure 
lubricating  system  of  chaxmels,  as  is  the  reduction 
of  friction  between  the  valve  seat  and  the  plug. 

Plumbite  Solution.     (Doctor  solution.)    A  mixture  of  sodium 
hydroxide  (ACS)  and  lead  oxide  used  in  the  test  for 
detecting  presence  of  mercaptan  sulfur  in  gasoline, 
naphthas,  and  kerosenes. 

Poise.  Unit  of  absolute  viscosity,  or  equal  to  1  dyne- 
second  per  square  centimeter.  (See  Centi poise  and 
viscosity y  Absolute.) 

POL.    Petroleum,  bilr  and ' LubricMits .    Included  within  the 
Beaning  of  this  term  are  petroleum,  fuels,  lubricants, 
hydraulic  and' insulating  oils,  temporary  protectives, 
liquid  coolants,  deicing  and  antifreeze  compounds, 
together  with  components  and  additives  of  sudi  products.. 

Polymerization.    Changing  a  substance  of  a  given  molecular 
weight  to  another  substance  with  chemical  ingredients 
in  the  same  proportions  as  in  the  first,  but  with  a 
new  molecular  weight  that  is  a  multiple  of  the  first, 
depending  upon  how  many  moXeculeis  of  the  first  h^ve 
been  combined.    It  is  a  nathod  of  changing  hydrocari)on 
gases  into  high  octane  gasoline. 

Port.    A  term  for  either  a  suction  or  discharge  opening  of 
petroleum  handling  equipment  or  accessories. 

Pos itive  Displ acement  Pump .    A  pusnp  that  lifts  or  transfers 
fluid  by  positive  or  direct  displacement  without  any 
transformation  of  energy.    Axis  pump  differs  from  the 
centrifugal  pusp  in  %^ich  the  rotating  impeller  first 
creates  )cinetic  energy  in  the  moving  fluid  and  then 
transforms  it  into  the  potential  energy  of  pressure 
in  the  fluid. 
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Po3t"Di3charqe  Tests.     Tests  prescribed  by  MIL-HDBK-200 
after  receipt  of  a  product  as  being  most  likely  to 
indicate  any  contamination  that  might  have  occurred 
in  transit. 

Potential  Gum,     See  Oxidation, 

Pour  Depressor,    A  lubricating  oil  additive  vhich  lowers  the 
pour  point  of  an  oil  containing  wax  by  reducing  the 
tendency  of  the  wax  to  form  a  solid  mass  in  the  oil. 
Also  called  pour-point  depressor;  pour  depressant. 

Pour  Point,     The  lowest  temperature  at  which  an  oil  can  be 
poured,     (ASTM  D-97,) 

Pour  Stability  Test,    A  method  of  estimating  pour  character- 
is tics  of  winter  grade  motOi  oils  in  the  field  (FTM 
No,  203)  ,    Pour  instability  (pour  reversion)  is  the 
difference  between  the  ASTM  pour  point  and  the 
relatively  high  solidification  temperature  observed 
in  the  field. 

Pour  Test,     The  chilling  of  a  liquid  under  specified 

conditions  to  determine  the  pour  point,  Observations 
are  generally  made  over  5*  F,  intervals  of  temperature. 

Power  Pump,     See  Pump,  Power, 

Precipitation  Number,     The  number  of  milliliters  of  precipi- 

 tate  formed  when  10  milliliters  of  lubricating  oil  are 

mixed  with  9  0  milliliters  of  a  specified  solvent  and 
centrifuged  under  prescribed  conditions  (ASTM  D-91). 

Pre-Ignition,     Premature  ignition  of  the  air-fuel  mixture 
in  a  spark-igniteton  encrine  by  some  means  other  than 
the  spark,    Pre-ignition  is  often  caused  by  overheated 
plugs  or  valvea  or  by  carton  deposits  glowing  with 
heat, 

Preissue  Tests,    Tests  prescribed  by  MIL-HDBK-200  before 
issue  or  reshipment  of  products  to  insure  that 
•  "^    satisfactory  quality  has  been  maintained. 

Premium  Grade,     Refers  to  automotive  gasoline,  Specif i- 
cation  W-G-76 ,  for  use  in  motor  vehicles  and  other 
engines  where  the  manufacturer  specifically  designates 
use  of  a  fuel  of  higher  octane  rating  than  regular 
grade  gasoline. 
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Preservative >     A  petroleum  product  designed  to  prevent 

corros ion  of  ferrous  and  nonferrous  metals.  General 
purpose  lubricating  oils  produced  to  Specifications  W- 
L-800,  MIL-L-7870,  and  MIL-L-3150  have  preservative 
qualities.    See  Federal  Supply  Manual  C9100-IL. 

Pressure.     A  force  or  impulse.    Pressure  differential  is 

Incremental  pressure,  or  the  difference  between  suction 
and  discharge  pressure  Qf  a  pump.    Pressure  gage  is  an 
instrument  vised  to  measure  and  indicate  pressure  in  a 
fluids     Pressure  head  is  the  pressure  produced  by  a 
pump  or  by  the  weight  of  a  column  of  liquid.  Pressure 
lock  is  a  device  for  gaging  a  pressure  vessel.  It 
cqnsists  of  a  gaging  tape  and  bob  housed  in  a  vaportight 
assembly  with  a  shutoff  valve  and  mounted  on  top  of  the 
tank.    Pressure  reducing  valve  is  a  diaphragm-operated 
spring- loaded  pressure  regulator  used  on  long  downgrade 
slopes  to  prevent  the  buildup  of  excessive  hydrostatic 
pressures  when  the  line  is  shut  down.    Pressure  vessel 
is  an  enclosed  tank  or  other  container  in  which  a 
pressure  greatet  than  atmospheric  is  maintained. 
Pressure  viscosimeter  is  the  apparatus  developed  by 
Esso  Research  and  Engineering  for  testing  greases  at 
elevated  temperatures  and  pressures.    Pressure  viscosity 
is  the  increase  in  viscosity  due  to  pressure  observed 
in  lubricating  oils. 

Pressure  Drop.    The  decrease  of  pressure  in  pounds  per  square 
'         inch,  or  head  in  feet,  of  a  fluid  flowing  in  a  piping 
system  from  one  point  to  another  point  downstream  from 
the  firut  point.     Pressure  drop  may  be  caxised  by  friction, 
increase  of  elevation,  or  increase  of  velocity. 

Priming.     Displacement;  of  air  on  the  suction  side  of  a 

centrifugal  pump  between  the  source  of  supply  and  the 
point  of  intake  in  the  punp.    Priming  can  be  done  by 
filling  the  puitp  casing  with  product  to  be  pun?>ed  or  by 
removing  the  air  with  a  vacuum  pump.    A  foot  valve  or 
check  valve  can  be  installed  on  the  suction  line  to 
hold  product  whex^'  punning  stops. 

Procurement  Quality  As|surance.     That  program  by  which  the 

Government  determines  T?  a  contractor  has  fulfilled  his 
contract  obligations  pertaining  to  quality  and  quantity 
of  products  emd  related  services. 
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Profile.     A  vertical  section  through  the  route  of  a  pipeline, 
— — or  othertSurveyed  line  on  the  earth's  surface,  showing 
distances  out  from  a  starting  point  and  elevations 
above  or  below  a  datum  plane.    A  profile  is  used  with 
the  hydraulic  gradient  triangle  in  modular  design  of 
the  pipeline. 

Propane .     A  gaseous  hydrocarbon  (C3H8) ,  used  for  the  same 
purpose  as  butane. 

Prover  Tank-.     A  volumetric  tank  used  to  prc^  or  calibrate  a 

 flow  meter.     It  may  ^e  of  the  open  type  for  measuring  a 

delivery  to  another  container  when  the  test  should  be 
performed^ under  actual  operating  conditions ,  or  of  the 
closed  type  when  control  of  vapor  losses  is  important. 
The  tank  may  have  a  narrow  neck  with  gage  glass  at  top 
and  bottom  for  added  accuracy  of  measurements . 

Pump.     An  apparatus  for  lifting  or  transferring  fluids.  The 
following  are  principal  types  of  pumps: 

Pump,  Centrifugal  (Volute  Type) .     Consists  of  one  or 

more  impellers  mounted  on  a  rapidly  rotating  shaft. 
The  liquid  enters  the  impeller  at  the  center,  or 
"eye,"  and  is  impelled  outward  from  the  center  by 
centrifugal  force  at  high  velocity  into  the  volute 
of  the  pump  casing.    The  function  of  the  volute  is 
to  catch  the  impeller  discharge  and  convert 
peripheral  (tangential)  velocity  head  into  pressure 
head  while  conducting  the  liquid  at  a  reducing  rate 
of  flow  to  the  discharge  nozzle  of  the  pump  casing. 

Piimp,  Duplex.    A  reciprocating  pump  vrtiich  has  two  liquid 
  cylinders.    Duplex  p\rnps  have  a  more  steady  dis- 
charge flow  and  pressure  than  do  simplex  pumps . 

Pump,  Gear.     A  positive-displacement  pump  of  the  rotary 
type  that  moves  liquid  by  means  of  meshing  gears 
rotating  in  opposite  directions.     Liquid  enters  on 
the  suction  side  under  atmospheric  pressure  and  is., 
C2urried  to  the  discharge  side  in  the  spaces  between 
the  gear  teeth  and  the  wall  of  the  pump  chamber. 

Pump,  Multistage.     A  centrifugal  pump  which  has  two  or 
more  impellers  mounted  on  the  same  shaft.  The 
discharge  from  one  impeller  is  conducted  to  the 
suction  eye  of  the  next  impeller,  etc.  Petroleum 
products  pumps  with  up  to  14  stages  and  developing 
over  3,000  p.s.i.  discharge  pressure  are  in  use. 
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PuiT^r  Pc3wer>    A  reciprocating  pxuap  in  which  the  liquid 
r^istons  are  4riven  by  other  means  than  rods 
connected  to  direct  acting  steam  pistons  p  usually 
by  a  crankshaft^  driven  through  gears  or  speed 
reducer  by  am  automotive  engine  or  electriq  motor. 

Pump  y  Reciprocating Consists  of  one  or  more  cylinders 
into  which  liquid  is  sucked  on  the  intake  stroke 
of  a  piston  r  and  discharged  on  the  dischari^  .  stroke. 
It  is  usually  driven  by  a  direct-connected  steam 
piston ^althou^  installations  employing  belt^ 
gear^  or  chain  drive,  by  steeun  turbine  r/ dies  el 
engine^  or  electric  motor  may  be  yae&.    It  may 
commonly  be  of  simplex^  duplex^  or  triplex  (1-, 
2-r  or  3-p\amp  cylinders)  and  be  siiigle  acting 
(1  working  stroke  per  revolution  utilizing  1  side 
of  piston)  or  double-acting  (2  working  strokes 
F'"-  revolution  utilizing  both  sides  of  pi?3ton)  . 
Th:v»  pump  is  essentially  a  low-speed,  low-capacity 
pump,  and  is  best  siaited  to  the  handling  of  small 
quantities  of  viscous  liqxiids  at  high  heads  and 
variable  discharge  pressures. 

Pump,  Rotary.    A  positive-displacement  pxxmp  used  mainly 
to  pump  liquids  that  are  either  too  viscous  (or 
too  volatile)  to  readily  pick  up  from  a  lower  level 
with  a  centriftigal.  pxin^).    itiere  are  many  types  of 
rotary  pump  designs,  the  moat  ^mmon  being  the 
gear-type  and  lobe-type,  in  wh^ch  two  gears  or 
.  lobes  mesh  and  therefore  rotate^  in  (opposite 
directions,  with  very  close  clearances  between     ,  . 
the 'rubbing  surfaces  and  closely;  fitting  the 
casing.    The  liqtiid  is  trapped  betw^n  the  gear 
teeth  or  lobes  and  the  casing,  and  is  carried 
around  to  the  discharge  side  of  the  pun^).  The, 
close  meshing  and  minimvun  clearances  prevent  the 
liquid  from^  bypassing  to  the  suction  side. 

Pump,  Simplex.    A  reciprocating  punp  that  has  one  liquid 
cylinder  on  a  direct  rod  drive,  or  driven  by  a 
single  crank  or  rocker  arm. 

FvoBp,  Single  Acting.     A  reciprocating  punp  that  discheurges 
when  the  piston  is  moving  in  one  direction  only; 
contrasted  with  a  double  acting  punp  in  which  liquid 
continuously  enters  and  leaves  the  cylinder  from 
one  end  or  the  other. 

)■ 


10'6 


Pump  Booster.    When  the  pressure  of  fluid  flowing  in  a  ^ipe 

 is  nearly  expended  and  approaches  zero,  a  booster  pump 

is  used  to  impart  additional  energy  to  the  fluid.  The 
energy  thus  imparted  can  be  usfed  to  increase  flow  rate, 

Pump  Station.     See  Booster  Station. 

Pup  Joints.  'Short  pieces  of  pipe  or  nipples  with  grooved 
— ends,  which  are  shorter  thaxi  standard  lengths  of  pipe, 
used  to  close  gaps  in  the  line. 

,\ 

Purity .    See  Degree  of  Purity. 


Qualified  Products  List.  A  list  prepared  by  the  procuring 
 service  o^  civi'II^  type  or  off-ti^e-shelf  items  that. 

comply  with  appropriate  specifications  and  have  been 

found  to  be  acceptable  to  the  Government. 

Qualitative  Test.     A  determination  of  ,  the  nature  of  a 

compound  or  substance  or  the  identity  qt  its  ingredients. 

Quality  Surveillance.     The  aggregate       "^'^^ures  tajcen  to 

 iMlSFi  that  petroleum  products  accepted  by  the  Government 

as'-^being  of  the  required  quality,  are  still  of  the 
required  quality  when  delivered  to  the  user.  Quality 
surveillance  includes  watching  over  and  caring  for 
products  during  all  storage  and  handling  operations, 
adherence  to  handling  methods  and  procedures  designed 
~^to  protect  quality,  and  examination  and  testing  of 
products  in  storage  and  on  change  of  custody. 

Quantitative  Test.  A  determination  of  the  amount  of  one  or^.^ 
 '""more  constituents  present  in  a  compound  or  substance. 

Quarter  Bend.    A  90-degree  elbow  connecting  'two  lines  of-  pipe 
at  riight  angles  to  each  other. 

Quench iwr  Oil.    A  mineral,  fish,  or  animal  oil  ^ed  to  cool 
 — and  harden  hot  steel.     The  process  is  called  tempering. 


Back.     See  Loading  Rack . 

Rapeseed  Oil.  A  fixed  lubricating  oil  pressed  from  rapeseed. 
— — It  is  used  alone  or  in  mineral  oils  to  make  compounded 


oils  of  high  quality. 


Rapid-Curing  Cutbaic3c,     Asphalt  thinned  with  gasoline  for  - 
easy  handling  in  road  work.    Rapid  evaporation  of  the 
solvent  leads  to  early  hardening. 

Rate  of  Shear.     The  rate  at  which  ^a  series  of  adjacent  layers 
of  grease  move  over  each  other.     A  term  used  in  the 
determination  of  apparent  viscosity.     It  is  defined  as 
the  shear  stress  (pressure  in  the  lubrication  system) 
divided  by  the  rate  of  shear  (ASTM  D-1092)  . 

Reaction.     Chemical  change  that  takes  place  when  two  or  more 
sxabstances  are  brought  together.     Reaction  is  accom- 
panied by  exchange  of  molecules  and  formation  of  other 
substances . 

Reagent.    A  chemical  substance'  capable  of  causing  a  reaction 
with  another  substance. Eadi  reagent  used  has  a  known 
effect  on  certain  elements  and  cospounds .  Qualitative 
and  quantitative?  tests  are  performed  on  unknowns  by 
observing  the  effects  produced  by  various  reagents  on 
them.    When  a  particular  effect  has  been  produced  by  a 
particular  reagent /an  effective  identification  of  the 
unknown  has  been  made. 

Receiving  Testa.    Tests  prescribed  by  MIL-HDBK-200B  as  being 
the  means  of  rapidly  supplying  enough  information  on  the 
quality  of  products  received  to  plan  their  disposition. 

Reciprocating.     Moving  alternately  back  and  forth.    A  recip- 
rocatlng  engine  or  pun?>  (positive  displacement)  is  one 
in  which  pistons  move  back  and  forth  in  cylinders; 
reciprocation  is  converted  to  rotary  motion ^  or  vice 
versa r  by  coxmecting  pistons  to  cranks. 

Reciprocating  Pump,    see  Pump»  Reciprocating. 

Reclamation.     Restoring  or  changing  a  contaminated  or  off 
specification  petroleum  product  so  that  it  will  either 
meet  specifications  conqpletely  or  will  be  within  use 
limits.     (See  Blehding.) 

Reducer.    A  coupling  of  a  larger  size  on  one  end  than  on  the 
other.     It  is  \ised  to  connect  pipe  or  pipe  and  other 
fittings  of  different  diameters. 

Reducing.    Making  smaller  or  lessening  in  any  way.  Reducing 
elbow  is  a  pipe  fitting  used  as  a  reducer  on  a  turn  or 
Dena.    Reducing  tee  is  a  pipe  fitting  having  two  sizes 
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of  openings,  reducing  on  the  rxin  or  on  the  branch  or 
side  outlet.     Reducing  valve  is  a  valve  th't  provides 
a  constant  lower  pressure  in  the  line  beyond  the  valve. 

Redwood  Viscosity.     British  viscosity  standard.  Redwood 

viscosity  indicates  the  time  in  seconds  for  50  milli- 
liters of  sample  to  flow  out  of  a  Redwood  viscosimeter 
at  a  definite  temperature. 

Reference  Depth.     In  tank  gaging,  the  reference  depth , (gaging 
height)   is  the  distance  from  the  reference  point  to  the 
bottom  of  the  tank. 

Reid  Vapor  Pressure  (Rvp)  .     The  measure  of  pressure  exerted 
by  a  product  on  the  interior  of  a  special  container 
under  specified  test  conditions  due  to  its  tendency  to 
vaporize. 

Repeatability.     The  quantitative  expression  of  the  random 
error  associated  with  a  single  operator  in  a  given 
laboratory  obtaining  successive  results  with  the  sa-^e 
apparatus  under  constant  operating  conditions  on  ^ 
identical  test  material. 

Reproducibility .     The  quantitative  expression  of  the  random 
error  associated  with  operators  working  in  different 
laboratories,  eac±i  obtaining  single  results  on  identical 
test  material  when  applying  the  same  method. 

Requirements  Balance.     A  computed  difference  between  the 
'    quantity  slated  for  tanker  delivery  during  a  month  and 
the  actual  quantity  received  from  tankers  (DFSC  cargo 
number)   during  that  month. 

Requiring  Installation.     A  military  installation,  organization 
or  activity  authorized  to  requisition  and  receive 
material  from  designated  distribution  and  storage  points. 

Responsible  Officer.     An  individual,  either  civilian  or 

military,  responsible  for  the  proper  custody,  care,  and 
safekeeoing  of  property  entrtisted  to  his  possession  or 
under  his  supervision  to  include  pecuniary  liability  for 
any  loss  which  might  occur  because  of  failure  to  exercise 
this  obligation.     (See  also  Accoxmtable  Officer.) 

Reynolds  Number  (Re).     A  dimensionless  value  equal  to  velocity 
in  feet  per  second  times  diameter  in  feet  times  kinematic 
viscosity  in  square  feet  per  second.     (See  Critical 
Velocity.) 
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Rheology^    The  science  of  flow  of  viscous  liquids. 

Rich  Mixture.     An  air-vapor  mixture  with  insufficient  air 
for  good  combustion. 

Ring*  *  storage  tauik,  the  circular  arrangement  of  staves 

X  to  form  the  tank  wall.     Bolted  military  storage  tanks 
have  from  one  to  three  rings . 

Ring  Structure.     Refers  to  molecular  structure  of  hydrocarbons 
of  the  naphthene  and  aromatic  families. 

Riser.    A  vertical  supply  or  return  line  for  steam,  water,  oil 
or  gas;  commonly  found  on  loading  racks. 

Rising  Stem.     Refers  to  one  type  of  gate  valve  in  which  only 
the  valve  stem  and  disk  rise  together  when  the  valve 
is  opened.     This  contrasts  with  the  nonrising  stem 
valve  on  which  the  handwheel,  valve  stem,  and  disk 
rise  together  when  the  valve  is  opened. 

Riveted  Construction.     Refers  to  metal  storage  tanks  with 
plates  or  sheets  fMtened  together  with  rivets. 

Road  Oil.    A  nonhardening  petroleum  distillate  or  residual 
oil  used  to  lay  dust.     It  is  usually  applied  without 
heating. 

Rotary  Pump.    See  Pump ,  Rotary  and  Pump,  Gear. 

Rotary  Valve.    A  pilot  or  control  valve  used  to  actuate 

diaphragm  operated  valves .    Such  a  valve  may  be  used  on 
a  filter/separator  to  control  the  flow  of  fuel  and  to 
stop  the  flow  of  product  in  the  presence  of  excessive 
water  in  the  fuel • 

Rust.     Ferrous  oxide.     The  product  resulting  from  the  oxi- 
dation of  iron  or  steel  in  water  or  moist  air. 

Rust  Preventive >    A  preservative  oil  used  to  provide  a  water- 
proof  film  over  iron  or  steel  surfaces  exposed  to 
oxidation. 


SAE  Nvumbers  of  Lubriczmts.    A  classification  of  lubricating 
oils  for  crankcases  and  transmissions  in  terms  of 
viscosity  only,  standardized  by  the  Society  of 
Automotive  Engineers  (SAE) . 
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Safe  Refueling  Rate.  Maximujn  rates  for  refueling  the  different 
types  of  wheeled  and  tracked  vehicles  for  greatest  safety. 
These  rates  are  listed  in  TB  746-9  3-1. 

Safety  Equipment  Set.     A  standard  item  provided  for  the  safe 
cleaning  of  storage  tanks #  tank  cars  and  trucks,  and 
tank  trailers.     The  set  contains  fresh  air  respirators, 
centrifugal  air  blower,  r\ibber  boots  and  gloves,  and  an 
explosimeter  or  gas  detector. 

Safety  Valve.     Relief  valve.     An  automatic  valve  used  to 

release  pressure  above  a  given  setting.     The  valve  is 

a  means  of  insuring  that  safe  pressures  are  not  exceeded. 

Sample .     A  quantity  of  product  taken  as  prescribed  in 

ASTM  D-270  for  examination  and  testing.     See  specific 
kind  of  sample . 

Sampler.     A  device  used  to  obtain  samples  of  various 

petroleum  products.     Other  terr^  for  seur^Jler  are  thief 
or  cheater.     (See  Bacon  Bomb.) 

Sandtrap.     An  arrangement  of  piping  between  the  incoming 

scraper  station  and  the  suction  side  of  the  first  pump, 
intended  to  collect  floating  debris,  dirt,  scale,  or 
sludge  pumped  through  the  line  or  dislodged  by  the 
scraper. 

Saponification  Number  (Sap.  No.)  The  number  of  milligrams 
of  potassium  hydroxide  required  to  saponify  1  gram  of 
sample  oil  or  ester  under  cert2dn  test  conditions,  as 
given  in  ASTM  Method  D-94. 

Saturated  Hydrocarbon.     A  hydrocart)on  of  such  composition 
that  tfxe  valence,  or  combining  power,  of  all  carbon 
atons  present  is  fully  satisfied.     Such  a  hydrocarbon 
is  a  stable  substance  and  does  not  oxidize  readily. 
The  degree  of  unsaturation  is  a  measure  of  instability. 

Saybolt  Chromometer.     See  Chromometer. 

Saybolt  Color.  A  scale  for  the  determination  of  the  color 
of  gasoline  and  burning  oils. 

Saybolt  Viscosity.     See  Viscosity,  Saybolt  Furol  and  Universal. 

Scale.     1.     A  tool  or  instrument  with  a  series  of  marks  along 
a  line  at  regulated  or  graduated  distances,  used  for 
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measuring  or  coinputin<j.     2.     A  formation  of  oxide  in  a 
flaky  film  or  in  thin  layers, 

Sdiedule.     A  monthly ^  weekly r  or  dedly  plan  of  deliveries 

from  a  pipeline  at  intermediate  and  pipehead  terminals 
in  terms  of  required  dates  and  sizes  of  batches. 
Schedules  must  be  translated  into  daily  pumping  orders 
for  actual  control  of  pipeline  operations. 

Scraper.    A  device  propelled  by  the  moving  s tie am  in  a 

pipeline  intended  to  scrape  out  or  dislodge  corrosion, 
wax,  sediment,  or  other  deposits  that  tend  to  increase 
friction  loss,  reduce  throughput,  or  lead  to  contami- 
nation of  product.    Scrapers  are  dispatched  from  and 
received  in  scraper  traps.    The  outgoing  barrel  is  on 
the  discharge  side  of  a  pump  station,  and  the  incoming 
barrel  is  on  the  suction  side.    The  sandtrap  is  intended 
to  catch  the  material  removed  by  the  scraper.  Other 
terms  for  scraper  are  pig  or  go-devil. 

Screen.    A  filter,  sieve,  or  barrier  made  of  meshed  wire  or 
perforated  metal,  intended  to  remove  solid  matter  from 
a  flowing  stream  or  to  segregate  sizes  of  solid  matter. 
The  size  of  matter  removed  or  segregated  depends  upon 
the  size  of  mesh  or  perforations. 

Screwed  Fitting.     Threaded  fitting.    A  pipe  fitting  that 
joins  pipe  or  other  fittings  by  means  of  external  or 
male  threads  and  internal  or  female  threads • 

Seeisonal  Balancin<^.    Adjusting  the  voJ.atile  components  of 
fuels  that  affect  starting  characteristics  in  an 
automobile  engine  to  compensate  for  seasonal  temperature 
Ganges . 

Seconds  (as  applied  to  Saybolt  Viscosity)  .    The  number  of 

seconds  required  for  a  given  quantity  of  oil  (60  cc)  to 
flcM  through  a  standard  orifice  at  specified  temperature 
(usually  100*,  130»,  and  210*  P.).    The  Saybolt  Furol 
second  (SFS)  and  Saybolt  Universal  second  (SUE)  are 
measures  of  viscosity.     (See  Viscosity ,  Saybolt . ) 

Sediment.     Foreign  matter  other  than  water  that  settles  to 
the  bottom  of  a  container. 


Segreqator .     Filter/separator  or  water  separator.     A  device 
tor  removing  water  from  a  stream  of  product. 


seizing.     Binding  of  moving  parts  that  operate  one  within  the 
 ^BSier  because  of  lubrication  failure  or  overheating. 

Series  Connect-on.     Pumps  are  said  to  be  connected  in  series 

 when  product  goes  first  through  one  unit  and  then  the 

next;  pumps  in  series  deliver  the  volume  of  one  pump  at 
the  cumulative  pressure  of  all  pumps  connected; 
contrasted  with  parallel  connection,  in  which  all  units 
connected  receive  product  simultaneously.    A  pump 
manifolded  for  series  operation  migh^  deliver  200  barrels 
per  hour  at  200  pounds  per  square  inch;  while  the  same 
unit  manifold  for  parallel  operation  might  deliver 
400  barrels  per  hour  at  100  pounds  per  square  inch. 
(See  Stage.) 

Service  Elbow.     Street  elbow  or  ell;  a  pipe  fitting  that 

 forms  an  elbow  and  has  one  opening  with  male  threads 

and  one  opening  with  female  threads. 

Settling  Time.     The  elapsed  time  that  a  product  remains 

 undisturbed  or  unagitated  between  receipt  of  product 

into  2uidj(|dis charge  from  storage. 

Shear.     Displacement  of  parallel  surfaces  in  opposite  direc- 
tions.    (See  Rate  of  Shear.) 

Shell.     The  tank  proper  of  a  railway  tank  car  or  tank  truck; 

 shell  capacity  refers  to  the  amount  of  product  a  tank 

car  holds  when  the  shell  is  full,  that  is,  when  product 
just  touches  the  underside  of  the  top  of  the  shell; 
additional  product  in  a  tank  car  then  becomes  dome 
innage;  shell  innage  refers  to  the  depth  of  product  in 
a  tank  car;  ghelloutage  refers  to  the  distance  ffo^ 
the  underside  of  the  top  of  the  shell  to  the  level  of 
product;  dome  innage  and  shell  outage  are  not  applied 
to  tank  trucks;  capacity  of  a  tank  truck  refers  to  the 
amount  of  product  in  the  vehicle  when  the  level  of 
product  reaches  one  of  two  markers  commonly  installed 
beneath  the  dome  of  each  corrpartment ;  the  higher  marker 
is  for  highway  travel,  and  lower  marker  is  for  cross- 
country travel . 

Shutdown.     A  total  stoppage  of  operations;  a  pipeline  may  be 

 iTuIt  down  because  of  a  line  break  or  because  of  a  lack 

of  product  or  ullage;  a  line  should  be  shut  down  under 
positive  pressure  to  keep  the  line  full  and  to  help 
control  the  spread  of  interfaces. 
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Simplex  Puinp>     ^ee  Piur^y  Simplex, 

Single  Acting  Pump,     See  Piunp^  Single  Acting, 

Siphon ,     A  t\abe  bent  into  two  legs  of  unequal  length  and 

used  to  transfer  liquid  from  a  container  at  one  elevation 
to  a  container  at  a  lower  elevation;  a  necessary 
condition  is  that  the  liqtiid  must  first  be  raised  in  tr*s 
shorter  leg  higher  than  the  sidewalls  of  the  first 
container;  the  system  must  first  be  filled  before  flw 
cnn  take  place;  flow  then  begins  because  the  greater 
weight  of  liquid  in  the  longer  leg  overbalances  the 
weight  of  liquid  in  the  shorter  leg;  atmospheric 
pressure  keeps  the  shorter  leg  filled  and  flow  contiaues 
as  long  a3  the  inlet  is  covered. 

Skidmore  Crucible,    An  iron  crucible  used  in  making  the 
Conradson  carbon  residue  test  (ASTM  D-189) , 

Slack  Line,    A  pipeline  that  has  been  shut  down  under  static 
pressure  only^  or  such  static  pressure  in  the  product 
as  may  exist  because  of  differences  in  elevation  along 
the  profile. 

Slate,    A  report  used  by  the  military  service  for  listing 
requirements  of  petroleum.    The  petroleum  products 
written  slate  is  a  stock  status  and  planned  reqtiirements 
report  compiled  monthly  by  an  oversea  commander  to 
requisition  bulk  petroleum  products  and  certain  packaged 
fuels.     The  petroleum  products  xnessage  slate  is  an 
advanced  requirements  report  submitted  monthly  by 
electrical  transmission  by  Joint  Petroleum  Offices  and 
later  confirmed  by  a  written  slate.    There  are  two  types: 

Overseas  Bulk  Petroleum  Products  Slate  (Overseas  Slate) . 
The  planned  five-month  delivery  requirements  for 
overseas  ports  or  oceem  terminals.     It  is  sxabmitted 
by  unified  Conanands  (JPO)  via  AUTODIN  to  DFSC, 

COdUS  Bulk  Petroleum  Products  Slate  (CONUS  Slate) ,  The 
planned  four-month  delivery  requirements  for  CONUS 
tanker  discharge  ports  or  ocean  terminals.     It  is 
prepared  by  DFSC  Field  Offices  and  is  normally 
developed  from  data  stabmitted  by  service  activities 
within  the  area  of  responsibility  of  the  individual 
field  offices. 
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Slated  I  tens.    High  usage  petroleum  products,  either  bullc 

 products  or  packaged  petroleum  fuels,  identified  in^ 

Pede^afsupply  Catalog  C9100-ML  Vol.  I,  which  «e  slated 
(requisitioned)  for  use  overseas  only  through  Joint 
Petroleum  Office  (JPO)  channels. 

Sloo.     Anv  liquid  petroleum  product  known  to  be  off  specifi- 
^  cation;  ?Jorage  tanks  may  be  reserved  for  such  products 
while  waiting  for  analysis,  reclamation,  or  other 
disposition;  interfaces  not  disposed  of  in  the  adjacent 
products,  or  not  fit  for  such  disposition,  should  be 
taken  off  in  slop  tanks  pending  disposition. 

Slop  Tanks.     Tanks  regularly  containing  products  whi^  are 

 ^  not  up  to  quality,  or  those  products  which  are  to  be 

treated  or  degraded  and  transferred  to  selected  tanks. 

Slow  Curing  Cutback.     Asphalt  thinned  with 

 aimilar  solvent  for  convenience  in  road  work;  slow 

evaporation  of  the  solvent  delays  hardening  or  curing 

of  the  surface. 

Sludge.     A  heavy  sedimentation  or  deposit  on  the  bottoms  of 

 Storage  tanks  consisting  of  water,  ^^^rt,  and  other 

settlings;  gunk.    Crude  oils  and  residuals  form  the 
hlaJieit  ^l^s,  and  light  Products  form  lesser  sludges 
Engine  sludge  is  a  particular  kind  of  sludge  containing 
p?SScts  of  corh'ostion  deposited  in  internal  co^toustion 
engines. 

Smoke  Point.  The  maximum  height  in.'^Jli^^*"  J^*""^ 
 of  a  test  lamp  at  which  a  jet  fuel  will  bum  without 

smoking  (ASTM  D-1322) . 

Soluble.     Capable  of  dissolving  or  passing  into  solution; 
solubility  is  the  extent  of  being  soluble,  usually 
expressed  as  the  weight  in  grams  of  a  substance,  the 
solute,  that  can  be  dissolved  in  100  milliUtera  of  a 
solvent  to  form  a  solution. 

soluble  Cutting  Oil.    An  industrial  term  used  to  describe  a 

 mineral  oil  containing  an  emulsifier,  making  it  capable 

of  mixing  with  water  to  form  a  coolant  for  metal- 
cutting  tools. 

Solute.     The  substance  dissolved  in  a  solvent  to  form  a 
solution.  ' 
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Solution^     A  uniform  mixture  of  a  solute  in  a  solvent  from 
which  the  solute  can  be  separated  by  crystallization 
or  other  physical  means;  called  a  physical  solution 
when  no  chemical  changes  take  place;  otherwise  called 
a  chemical  solution. 

Sour.     A  term  applied  to  gasolines^  naphthas,  and  refined 

oils  that  show  a  positive  doctor  test,   that  is,  rontain 
hydrogen  sulfide  or  mercaptans. 

Source  Identification  and  Ordering  Authorization  Form  (SIOATH) > 
The  SIOATH  is  a  form  used  to  advise  the  supply  source 
(contractor  or  terminal)  of  the  activities  authorized  to 
order  or  requisition  product  from  that  source  and  the 
target  quantity  to  be  withdrawn  by  each.     It  also  advises 
the  ordering  activities  of  all  the  supply  data  necessary 
to  schedule  product  and  place  a  proper  order. 

Spark  I^ition  Engine.     An  internal  combustion  engine  in 

which  the  air-vapor  mixture  is  ignited  by  a  timed  spark 
from  a  spark  plug;  contrasted  with  compression  ignition 
engine  (dies el) . 

Specific  Gravity  (Sp.  Gr.).    The  ratio  of  the  weight  of  any 
quantity  of  matter^  a  petroleum  product  £or  example,  to 
the  weight  of  an  equal  qiJkantity  of  water;  usually 
determined  by  use  of  a  hydrometer,     (See  API  Gravity,) 
The  formula  for  convtrting  specific  gravity  to  degrees 
API  gravity  is  as  follows: 


Specific  gravity    «  API^-f'i 


131.5 

Specific  Heat,     The  ratio  of  the  quantity  of  heat  required  to 
raise  tlie  temperature  of  a  body  !•  to  that  required  to 
raise  an  equal  mass  of  water 

Specification.     Prescribed  limits  of  control  tests  used  to 
maxntam  uniformity  of  a  specific  product. 

Spectrometric  Oil  Analysis.     The  detection,  by  spectrometer, 
of  wear  metals  in  regularly  taken  aaitples  of  used  oils 
from  oil-wetted  mechanical  systems.    By  examining  the 
wear  metals,  the  rate  of  friction  wear  of  the  various 
metal  parts  of  the  mecdianical  system  can  be  determined. 
(See  Ware  Metal.) 
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Splitloading>     Carrying  more  than  one  product  in  a  compart- 
nented  tank  vehicle;  the  different  products  are  mixed 
when  delivered  through  a  common  discharge  system. 

Spontaneous  Combustion.     Self-ignition  of  combustible  materials 
caused  by  accumulation  of  heat  through  slow  oxidation; 
cannot  take  place  if  the  heat  is  dissipated  as  fast  as 
it  is  generated. 

Spontaneous  Ignition  Temperature.     See  Autogenous  Ignition 
Temperature. 

Spray.     A  jet  or  stream  of  liquid  broken  up  in  small  droplets; 
the  first  step  in  forming  the  air-vapor  mixture  in  a 
carburetor,  a  spray  being  more  easily  vaporized  than  a 
solid  stream. 

Stable  Emulsion.     A  suspension  of  one  substance  within  another 
that  does  not  separate  readily  on  standing;  depending 
upon  whether  an  emulsion  is  desired,  agents  can  be  added 
that  tend  to  stabilize  the  suspension. 

Stability.     Refers  to  resistance  to  chemical  change  in  petro- 
leum  products,  saturated  hydrocariDons  being  more  stable 
than  unsaturated;  gum  or  oxidation  stability  is  the 
resistance  of  a  gasoline  to  forming  gxim  in  storage  due 
to  oxidation. 

Stage.     Grade,  level,  or  9tep,  as  in  the  case  of  liquid 

passing  through  an  impeller  of  a  pumping  unit  having 
more  than  one  iii?)eller;  standard  military  pumping  units 
are  single-stage,  two-stage ,  and  four-stage;  four-stage 
pumping  units  cam  be  operated  with  stages  in  series 
only,  but  two-stage  pumping  units  can  be  operated  with 
stages  in  parallel  or  in  series. 

Standardization  Fuels.     Fuels  that  are  highly  sensitive  to 

changes  in  engine  operating  conditions .    Such  fuels  ars 
not  intended  for  making  octane  ratings,  but  only  for 
diecking  engine  operating  conditions. 

Standby.     A  term  for  equipment  used  only  in  emergencies  or 
on  a  rotational  basis  as  in  the  case  of  piamping  units 
in  a  pump  station,  for  uniformity  of  wear  and  for 
maintenance  purposes. 

Standpipe.     A  high,  vertical  pipe  used  as  a  reservoir  and  as 
a  means  of  maintaining  a  uniform  pressure  in  a  supply 
system. 
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star lifter.    A  C-141  Air  Force  transport  aircraft. 

Starting  Ease.     Refers  to  the  initial  volatility  of  a 

gasoline  that  vaporizes  and  ignites  readily  for  easy 
starting. 

Static  Electricity.    Stationary,  electric  potential  generatec 
by  friction  t>etween  unlike  substances  and  in  the 
atmosphere;  contrasted  with  voltaic  or  current 
electricity. 

Static  Pressure.    Hydrostatic  pressure  produced  with  a 

colxann  oT~liquid  because  of  weight  alone;  measured  by 
feet  of  head. 

Stave  Sheet.    A  ciirved,  steel  plate  or  stave  used  to  make  up 
the  sldewalls  of  a  tank.     (See  Ring.) 


Stodaard  Solvent.    A  petroleum  distillate,  water-vrtiite  or 
not  darker  than  21,  raaximxan  end  point  410  degrees  F. 
and  minimum  flashpoint  100  degrees  F.,  \ised  for 
drycleaning  (ASTM  D-484) . 

Stoke.    A  unit  of  kinematic  viscosity.     (See  Centistoke  and 
Viscosity,  Kinematic.) 

Storage  Capacity.  Total  of  existing  bulk  tankage  assigned 
for  product  storage.  Capacity  is  measured  to  maximum 
fill  level  for  each  tank  and  includes  non-recoverable 
tank  bottoms. 

Storage  Solubility.    A  measure  of  separation  that  takes  place 
in  universal  gear  lubricants  after  storage  and  centri- 
fuging  (FTM  No.  3455) . 

Straight  Run  Gasoline.    Gasoline  produced  directly  from  crude 

—  oil  or  £ron  an  uncracked  distillate  by  distillation  and 

without  eradcing. 

Strainer.    A  screen,  sieve,  or  filter. 

Strapping.    Determining  the  volume  of  storage  tanks  at 

regular  intervals  of  depth  by  careful  measurements  and 
allowing  for  lost  volxane  from  deadwood;  the  more 
accurate  the  strapping  of  a  tank  the  more  accurate 
gaging  can  be. 
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stratification.     The  condition  that  may  arise  in  a  storage 

 tank  which  has  received  batches  of  product  of  different 

gravities  wherein  the  heavier  product  settles  to  a 
layer  on  the  bottom,  instead  of  mixing  with  the  lighter 
product. 

Streamline  Flow.     Laminar  Flow.     (See  Critical  Velocity.) 
Street  Elbow.     See  Service  Elbow. 

Stripping.     In  pipeline  operations,  the  process  of  drawing 

 off  a  part  of  the  total  capacity  of  the  pipeline  into 

regulating  tankage.     Some  tankers  are     quipped  with  a 
stripping  system  which  is  used  for  str-pping  the  tanks 
dry  of  ballast. 

Stuffing  Box.    A  chamber  that  can  be  packed  liquid  tight 
and  that  permits  passage  zmd  lengthwise  or  rotary 
movement  of  a  piston  rod,  shaft,  valve  stem,  or  similar 
moving  part. 

Subarea  Petroleum  Office  (SAPO) .    A  suboffice  of  a  Joint 

 Petroleum  Office  (JPO)  established  by  the  JPO  to  fulfill 

petroleum  logistics  responsibilities  in  a  section  of 
the  geographical  area  for  which  the  JPO  is  responsible. 
(See  Joint  Petroleum  Office.) 

Suction.     An  effect  of  atmospheric  pressure;  pumps  cannot 
exert  a  negative  force  on  liquids  in  the  intake  line; 
they  can  only  exhaust  or  pump  out  the  air  from  the  line, 
and  atmospheric  pressure ^  acting  on  the  source  of  supply, 
pushes  or  lifts  liquid  up  to  the  pump.     The  limit  of  such 
a  lift  is  the  hei^it  to  which  a  force  of  14.7  potonds 
oer  square  inch  can  raise  the  product;  reciprocating 
pumps  czm  puitp  air  better  than  centrifugal  pumps,  and 
it  is  for  this  reason  that  centrifugal  pumps  \i3ually 
have  to  be  primed,  or  filled  with  product  to  displace 
the  air.     Suction  pressure  should  be  understood  to 
mean  pressure  on  the  suction  side  of  the  p'^^isp* 

Sulfated  Residue  Test.    A  method  of  determining  the  concentra- 
tion  of  known  metal-containing  additives  in  new  lubri- 
cating oils   (ASTM  D-874) . 

Su.lfur  Testa  >     Determination  of  sulfur  in  petroleum  products 
using  a  wick  lamp  is  described  in  FTM  No.  5201  .7; 
determination  of  sulfur  in  products  that  cannot  be 
burned  completely  in  a  wick  lamp  is  described  in 
ASTM  D-129 • 
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Svmp.    A  depuasion  or  low  place  on' the  floor  of  a  storage 

tank  or  in  a  piece  of  equipment  intended  to  aid  removal 
of  sediment  and  water. 

Supercharge  Method.    A  method  for  determining  the  knock- 

limited  power ^  under  supercharge  rich-mixture  conditions # 
of  fuels  for  use  in  spark-ignition  aircraft  engines.  It 
is  carried  out  as  prescribed  in  ASTM  D-909 •    The  knock 
characteristics  of  the  fuels  are  expressed  as  octane 
numbers  belcw  100  and  as  performzmce  numbers  above 
100. 

Supercharger.    A  coa?>res8or  of  the  rotary-v2uie  or  centrifugal 
type  used  to  supply  air  or  air-vapor  mixture  to  2m 
internal  conbustion  engine  at  a  pressvjire  greater  than 
atmospheric  to  inqprove  volumetric  efficiency;  usually 
driven  by  the  engine  itself  or  by  an  exhaust  gas 
turbine. 

Surfactant.^  A  surface  active  agent  which  enhances  fuel/water 
emulsification  and  can  interfere  with  removal  of 
entrained  water  from  fuels. 

Surge  Pressure.    A  rapid  increase  in  pressure  in  a  flowing 
stream  caused  by  the  too  rapid  closing  of  a  valve;  a 
surge  tank  or  chamber  is  a  receiver  intended  to  abso]^ 
or  to  compensate  for  sudden  fluctuations  in  pressure. 

£  us  pans  ion.    Dispersion  in  a  liquid  or  in  a  gas  of  small 
particles  of  ^  solid  substance  or  of  small  droplets 
of  a  liquid;  smoke  is  a  suspension  of  particles  of 
carbon  in  gases  of  combustion;  fumes  are  a  suspension 
of  solid  particles  in  air;  fo^  is  a  dense  suspension 
of  water  droplets  in  air;  vflist  is  a  less  dens^  suspen- 
8ion\of  water  droplets,  in  ilr;  an  emulsion  is  a 
sosp^nsiorA  of  oil  droplets  in  water  or  of  wat^ir 
droplets  in  oil. 

Sweet.    A  term  applied  to  petroleum  products  that  show  a 

negative  doctor  tast^  that  i;^  #  do  not  contain  hydrogen 
sulfide  or  mercaptons. 

Switdxing  Tanks  ^    Changing  from  or.e  tank  to  another  when 
pumpxng  or  receiving  product* 
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Tagliabue  (Tag)  Closed  Tester >    Apparatus  for  determining 
flashpornts  of  all  liquids  flashing  below  175*  F* 

Tank*     A  storage  container  for  liquid  products;  tankage 

refers  to  tanks  collectively;  tank  car  is  a  cylindriqal 
metal  tank  mounted  on  a  frame  and  on  railway  freight 
car  trucks;  tank  bottoms  are  the  contents  below  the 
suction  or  drawof f  line;  tank  or  tank  car  heater  is  a 
steam  coi^l  on  the  tank^bottom  used  to  reduce  vxscosity 
for  easy  handling  of  product;  tank  farm  is  a  group  of 
storage  tanks  connected/- by  pipe  and  manifold;  tank 
gaging  is  measurement  of  innage  or  outage  and  obser- 
vatxon  o£«<i:emperature  and  specific  gravity  to  determine 
voluite  of  contents  at- 60*  F.;  tank  truck  (or  semitrailer) 
is  a  tank  sh        loxanted  on  a  chassTs~for  highway  travel; 
tank  and  puit     xr^t  (FSN  49  30-542-2800)  is  an  assemblage 
of  small-sizec.^  ..aiiks  and  a  dispenser  assembly  suitable 
for  mounting  in  a  cargo  truck.     (Also  see  Gross  Tank 
Capacity »  Innage ,  Inventory ,  Maximum  Fill  Levels 
Non-Recoveretf)le  Tanlc  Bottom »  Outage »  Shell  Capacity » 
Storage  Capacity,.  UllageTUsaPie  Inventory >  UsaDie 
storage  Capacity,  and  Variable  Vapor  Space  J 

TanJcer.    A  seagoing  vessel  -for  transportation  of  liquids. 

Coastal  tankers  have  less  draft  (depth  of  a  ship  below 
the  water  line)  than  ocean-going  tankers.     (See  Barge 
and  Y-Boat. ) 

Technical.    A  term  used  in  connection  with  laboratory  products 
to  designate  a  high  grade  commercial  chemical. 

Tee.     A  pipe  fitting  with  an  outlet  on  each  end  of  the  main 
run  and  a  side  outlet  at  right  angles  to  the  main  rxan. 

Teletype.    A  form  of  telegraph  using  a  device  like  a  type- 
writer that  can  be  operated  at  a  distance;  a  form  of 
covnsnunication  between  the  chief  dispatcher  and  district 
dispatchers  and  pump  stations;  a  teletypewriter  is  the 
printing  device  used. 

Temperature.     Pegree  of  heat  or  cold  as  measured  by 

tnermometer;  tenperature  centigrade  (C)  is  measured  on 
a  scale  on  which  water  freezes  at  0^  and  boils  at  100*; 
temperature  Fahrenheit  (F)  is  measured  on  a  scale  on 
which  water  freezes  at  32*  and  boils  at  212*;  temperature 
measurements  are  described  in  ASTM  D-1086.  Volumetric 
measurements  of  petroleum  products  are  always  corrected 
to  60*  F.  for  bulk  deliveries  of  3,500  gallons  or  more. 
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Tempering  Oil,     A  high  viscosity,  straight  minexal  oil  used 
for  driving  or  temi:)ering  metal?  strictly  speaking,  a 
quenching  oil  is  used  for  cooling  metal  quickly  for 
hardening,  and  a  tempering  oil  is  used  for  cooling  metal 
slowly  to  an  intermediate  state  between  hardening  and 
annealing. 

Tender.     A  quantity  of  product  offered  to  a  carrier  for 

shipment;  a  tender  may  be  moved  in  one  or  inore  batches. 
(See  Batch. ) 

Tentative  Method.    A  term  applied  by  the  American  Society 
for  Testing  and  Materials  to  a  method  that  has  been 
approved  for  use  preliminary  to  adoption  as  a  standard. 

Terminal.     A  bulk  facility  for  receipt ,  storage ,  transporta- 
tion,  and  issue  of  petroleum  products;  may  be  a  base 
terminal  for  receipt  and  shipment  of  product  by  tanker, 
a  pipehead  termnal  at  the  downstream  end  of  the  pipe- 
line, or  an  intermediate  terminal  on  the  pipeline; 
consists  of  a  tank  farm  or  tank  farm  complex,  tank 
farm  manifold,  and  a  central  pxxatp  station  area. 

Tested  Purity  (TP) .    A  term  in  connection  with  the  purity 
designation  of  a  laboratory  reagent  to  shew  that  the 
indicated  quality  has  been  tested.     (See  Degree  of 
Purity. ) 

Tetraethyllead  (TEL) ;     A  volatile  lead  compound  developed  to 
improve  antiknock  rating  of  gasoline  (AST?-  D-526)  . 
(See  Lead  Susceptibility.) 

Tetramethyllead  (TML)  .     Another  lead  compound  used  for  the 

same  purpose  as  TEL.    The  new  compound  is  wore  volatile 
and  has  a  slower  rate  of  reaction  during  combustion 
which  makes  it  more  effective  than  TEL  and  less  is 
required. 

Thermal  Efficiency.     The  ratio  of  the  heat  used  to  the  total 
heat  units  in  the  fuel  constaned. 

Thermal  Jet  Engine.     A  power  unit  in  which  air  is  taken  in 
from  the  atmosphere,  heated  by  combustion  of  a  hydro- 
/       cariDon  and  then  exhausted  at  a  greater  velocity  than 
/        that  at  which  it  was  tadcen  in.     (See  Turbojet  Engine.) 

Thermal  Stability.     The  resistance  to  change  caused  by  heat, 
FTM  No.  2  503.1  for  grease,  and  PTM  No.  3461  .  1  for 
boiler  fuel  oil. 
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Thermal  Value.     A  calorific  value,  calories  per  gram  or 
 Britishrthermal  units  per  pound  or  gallon  (ASTM  D-240) . 

Thermocouple.     An  electrical  device  for  measuring  temperature; 

 consists  of  two  wires  of  different  metals  joined  together 

when  the  junction  is  heated,  a  current  is  generated 
and  the  amount  is  proportioned  to  the  temperature. 
A  thermopile  is  the  same  kind  of  device,  but  more 
sensitive,  consisting  of  several  dissimilar  metals 
arranged  alternately. 

Thermometer.     A  device  for  measuring  temperature  or  degrees 
of  heat  or  cold?  may  depend  upon  the  expansion  of 
mercury  or  liquids  or  change  in  electrical  conductivity; 
see  FTM  9501.4  for  specifications. 

Thermostat.     An  automatic:  device  for  regulating  temperature. 
Thief,     See  Bacon  Bomb  and  Sampler. 

Thiefing.     Taking  a  sample  from  a  specified  point  in  a 
container. 

Thinner.     A  diluent?  a  hydrocarbon  mixture  in  the  gasoline 
and  kerosene  range  used  as  a  solvent. 

'ttiree-Way  Valve.     A  valve,  usually  of  the  plug  type,  with 

three  ports  so  arranged  that  fluid  entering  by  one  port 
can  be  directed  through  either  of  the  other  two  ports 
by  positioning  the  plug  by  means  of  a  handle. 

Throttling  Valve.     A  valve  used  to  regulate  flow,  to  permit 
passage  of  any  desired  part  of  the  full  stream;  a 
globe  or  needle  valve  is  the  most  satisfactory  type  of 
throttling  valve  because  there  is  no  unbalanced 
pressure  acting  on  the  disk  or  needle  point  when  either 
valve  is  open,  hence  no  uneven  wear  or  errosion;  needle 
valves  are  used  for  more  delicate  throttling  than  globe 
valves;   a  gate  valve,  intended  to  be  fully  closed  or 
fully  open,  is  unsatisfactory  as  a  throttling  valve 
because  the  face  of  the  disk  is  exposed  to  uneven  wear 
or  errosion  when  the  vcilve  is  partly  open. 

Throughput.     Capacity?  quantity  transported  per  unit  of  time; 
barrels  per  day  or  gallons  per  minute. 

Timken  Film  Strength.     A  test  of  gear  lubricants  made  on  the 
Timken  extreme  pressure   (EF)  machine . 
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Tintome ter.     See  Chromonjeter . 

Titration.     A  method  of  chemcal  analysis;  consists  in  adding 
a  measured  volilme  of  an  unknown  to  a  known  volume  or 
weight  of  a  stamdard  substance  until  a  change  in  color 
is  observed;  the  chemge  indicates  the  beginning  or  end 
of  a  chemical  reaction;  the  amount  of  the  unknown  under 
test  needed  to  produce  this  effect  can  be  calculated, 
and  from  the  result^  the  quality  or  strength  of  the 
unknown  can  be  determined. 

Tolerance.    An  allowable  variation  from  a  specified  limit; 
a  blending  tolerance^  for  exanple,  is  the  greatest 
percentage  of  a  substance  that  can  be  added  to  a 
product  without  putting  the  product  too  far  off 
specification. 

Top  Sainple.    A  S2unple  taken  about  6  inches  below  the  surface 
of  the  tank  contents . 

Torsion  Vis cos ime ter.    An  instrument  for  measuring  viscosity 
\ising  disk  suspended  frora  the  lower  end  of  a  wire; 
when  the  wire  is  twisted,  or  put  in  torsion,  and  the 
disk  ia  suspended  in  a  sample,  the  liquid  tends  to  damp 
or  retard  the  swinging  back  and  forth  of  the  disk;  the 
amount  of  damping  is  proportional  to  the  viscosity  of 
the  sample. 

Trace.    An  amotint  large  enough  to  be  detected,  but  not  to  be 
measured. 

Transformer  Oil.     See  Insulating  Oil. 

Transmission  Oil >     Gear  oil  grade  75,  80,  90,  and  140  made 
to  Specification  MIL-L-2105  and  gear  oil  made  to 
Specification  MIL-L-10324  for  svibzero  use. 

Trenching.     Ditching  or  excavating  around  a  t«mk  or  other 

equipment  to  form  a  trap  for  product  in  case  of  rupture 
or  overflow;  similar  in  purpose  to  a  dike. 

Triplex  Pump.    A  reciprocating  pump  with  three  liquid 
cylinders . 

Trunk  Line.     The  main  line  of  a  pipeline  or  telephone  system, 
railroad,  etc.;  trtink  station  is  a  pvmp  station  on  the 
main  pipeline. 
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Ti±>ing>     Pip>e  manufactured  of  light  gage  steel  (thiii  walls)  , 
aluminum,  brass,  or  copper;  iii  military  usage  the 
material  is  referred  to  as  stemdard,  lightweight  tubing, 
and  it  has  Victaulic  couplings;  steel  tubing  is  supplied 
in  4-,  6-,  8-,  and  12-inch  nominal  sizes,  and  aluminum 
tubing  is  supplied  in  4-,  6-,  and  8-inch  nominal  sizes; 
breiss  euid  copper  tubing  in  small  sizes  are  used  for 
hydraulic,  refrigeration,  £md  lubrication  lines,  and 
for  other  applications. 

Turbine  Oil.     Lubricating  oil  for  steam  turbines,  military 
symbol  2190TEP,  made  to  Specification  MIL-L- 17331. 

Turbojet  Engine,     An  engine  in  which  air  is  compressed  by  a 
rotating  compressor,  is  heated  by  fuel  combustion  at 
compressor  pressure,  released  through  a  gas  turbine 
which  drives  the  compressor,  and  finally  ejected  at 
high  velocity  through  the  rearward  exhaust  nozzle. 

Turbulent  Flow.     The  state  of  flow  in  which  the  streamline 
or  forward  motion  of  fluid  is  broken  up  into  eddies, 
swirls,  and  cross  motions;  the  state  in  which  flow  can 
be  described  eis  ^aotic;  said  to  exist  when  the 
Reynolds  number  is  greater  than  4,000. 

Turkey  Red  Oil.     Castor  oil  treated  with  sulfuric  acid  and 
used  as  2m  emulsifying  agent  for  compounded  oils. 

Turnaround.     The  length  of  time  between  arrival  at  a  point 
£md  departure  from  that  point;  refers  to  thte  time 
required  for  a  hiq^way  vehicle,  railroad  car,  or  water- 
borne  vessel  to  load  or  discharge  cargo;  the  turnaround 
time  or  cycle  includes  loading  time,  traveling  to 
destination,  unloading  time,  reloading  time  if  any, 
return  travel,  and  unloading  time  if  any,  thus  being 
ready  for  the  beginning  of  another  cycle. 


Ubbelc^de  Viscosimeter .     An  apparatus  for  determining  kinematic 
viscosity  with  great  accuracy  (ASTM  D-445) . 

Ullage .     The  amount  which  a  tank,  container,  or  vessel  lacks 
of  being  full  (see  Outage) ;  a  term  generally  used  in 
connection  with  ships'  temks . 

Union >  A  type  of  coupling  for  small  sizes  of  pipe;  consists 
of  two  threaded,  nipple-like  members  fitted  together  in 
a  seat  tightened  by  a  single  nut. 
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united  States  Phannacopoeia  (USP)  .    A  board  that  establishes 

 requirements  for  the  purity  of  P'^«xi"<=i^,^«lf°^ 

medical  purposes;  a  product  designated  "^P  meets  all 
such  requirements;  a  purity  designation  often  associated 
with  reagents  used  in  the  petroleum  laboratory. 

unsaturated  Hydrocarbon.    An  unsaturate;  a  »^y<^^°"J^°?;,;;^^ 

 a  molecular  structure  containing  one  or  more  do^bl*  °^ 

triple  links  between  adjacent  carbon  "S"^®"'.  °^f,^i"^„„g . 
and  aromatics  are  the  principal  groups  of  such  substances, 
being  unsaturated,  these  substances  are  also  unstable, 
and  are  more  capable  of  undergoing  change  than  tne 
saturates  (paraffins  and  naphthenes) ;  oxidation  is  an 
example  of  undesirabls  change  in  a  product. 

Upgrade.  1.  A  grade  that  slopes  upward  in  the  direction  of 
pipeline  flow.  2.  To  change  service  from  a  dark  or 
hcSvy  product  to  a  light  or  volatile  product,  refers  to 
the  nature  of  a  product  stored  in  a  tank  or  transported 
in  a  tanker,  tank  car,  or  tank  truck.  3.  To  blend  a 
higher  grade  gasoline  interface  into  tankage  containing 
a  lower  grade  gasoline. 

Upper  Sample.     A  sample  taken  from  the  middle  of  the  uprsr 
third  of  the  tank  contents. 

Upstream.     Opposite  to  this  direction  of  pipeline  flow; 

 contrasted  with  downstream  or  the  direction  of  pipeline 

flow. 

usable  Inventory.     Inventory  contained  between  ^^^''i^^^'^^^l'^^^ 
 tank  bottom  and  current  product  level,  (excluding  pipe- 
line fill)  . 

usable  Storage  Capacity.    That  part  of  storage  '=*P*'=^^ J^^J,. 

 maximum  rill  level  to,  but  not  including,  non- recoverable 

tank  bottoma  for  tanks  currently  in  service. 

use  Limits.     Tolerances  established  by  MIL-HDBK-200B  to 

 permit  use,  under  certain  conditions,  of  products  that - 

do  not  fully  meet  specifications. 


Vacuum.    A  space  entirely  devoid  of  matter  (called  specif i- 

 cally  "absolute  vacuum");  a  space,  as  the  interior  or 

a  closed  vessel,  exhausted  to  some  degree  by  an  air 
pump  or  other  artificial  means.     (Any  vacuum  less  than 
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absolute  is  a  partial  vacuum.)     When  a  puirp  removes  a 
part  of  the  air  from  its  suction  line  (creates  a  partial 
vacuum) ,  atmospheric  pressure  lifts  fluid  up  to  the 
intake;  the  theoretical  limit  of  this  lift  (in  the  case 
of  a  perfect  vacuum)  ,  is  the  height  to  which  the  fluid 
can  be  lifted  by  a  pressure  of  14.7  pounds  per  square 
inch  (atmospheric  pressure  at  sea  level) • 

Vacuum-BreeJcing  Valve.    A  valve  with  an  action  opposite  to 
that  of  a  relief  valve;  an  exterior  pressure  higher 
than  that  within  the  closed  vessel  operates  to  open 
the  valve  in  order  to  equalize  the  pressures;  the 
operating  valves  on  most  truck  loading  racks  have  such 
a  vacuiam  breaiker. 

Valence.     The  combining  power  of  an  element. 

Valve.    A  device  used  to  control  flow  of  fluids. 

Vane.    Any  of  several  flat  or  curved  pieces  set  around  an 
axle  or  art)or  to  be  rotated  by  or  to  move  a  fluid 
stream. 

Vapor.    The  gas-like  form  of  a  substance  that  is  normally  a 
solid  or  a  liquid;  any  gaseous  substance  that  can  be 
condensed  by  cooling  or  compression;  vapor  density  is 
the  relative  weight  of  a  gas  or  vapor  compared  with  the 
weight  of  an  equal  vol\2me  of  a  standard  substance  like 
air  or  hydrogen;  vapor  lock  is  a  condition  in  a  fuel 
system,  or  in  a  puitping  system,  in  which  vaporized  fuel, 
or  product,  is  blocking  or  retarding  flow  of  fuel  to 
the  carburetor,  or  flow  of  product  through  the  pump; 
vapor  pressure  is  the  pressure  in  a  closed  vessel 
exerted  by  the  vapors  released  from  any  volatile 
product  at  a  given  temperature  (ASTM  D-323) ;  vapor 
space  is  the  free  area  in  a  container  above  the  level 
of  the  product;  vapor  testing  is  a  means  of  detecting 
the  presence  of  tlammai^ie  gas  or  vapor  and  measuring 
its  concentration  by  means  of  a  gas  detector; 
vaporization  is  the  conversion  of  a  liquid  to  its 
vapor,  or  evaporation. 

Variable  V^Por  Space.     Refers  to  the  vapor  space  in  tanks 

specia lly  cons tructed  for  storage  of  volatile  products; 
(these  tanks  usually  have  a  baloon  roof,  a  breather 
roof,  or  a  lifter  roof  (gasometer));  the  vapor  space 
is  described  as  variable  because  the  tank  roof  moves 
up  or  down  with  the  expansion  or  contraction  of  the 
confined  vapors. 
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Velocity  of  Flow,     Rate  of  flow  measured  usually  in  feet 
per  second  equal  to  volume  of  flow  in  cubic  feet  per 
second  divided  by  the  cross  sectional  area  of  the  pipe 
in  square  feet;  velocity  head  is  the  head  in  feet 
equivalent  to  the  velocity  in  feet  per  second?  equal 
to  the  square  of  the  velocity  divided  by  twice  the 
acceleration  of  gravity  in  feet  per  second  (64.3). 

Vent.    An  opening  in  a  taxik  or  other  container  that  permits 
inflow  of  air  during  periods  of  falling  temperature 
or  when  pumping  or  pouring  from  the  container  and  the 
exit  of  air  and  vapor  during  periods  of  rising 
temperature  or  when  filling  the  container.     Some  vents 
have  controls  that  are  set  to  prevent  intake  of  air  or 
release  of  vapors  until  the  vacuum  or  pressure  reaches 
a  critical  point. 

Venturi  Tube.    Two  short  sections  of  pipe  of  decreasing 

diameter  joined  at  the  small  ends  by  a  shorter  section 
of  straight  pipe  called  the  throat;  its  purpose  stems 
from  the  fact  that  with  a  given  volume  of  flow  through 
pipe  of  decreasing  diameter,  pressure  decreases  and 
velocity  of  flow  increases;  the  large  end  of  the  venturi 
and  the  throat  are  connected  by  tubing  to  some  form 
of  manometer r  permitting  pressures  to  be  measured;  the 
device  is  used  to  meter  volume  oJE  flow  (venturi  meter) 
or  to  create  suction  at  the  point  of  maximiam  velocity. 

Viscosimeter.    Viscometer;  a  device  ui^ed  to  measure  viscosity 
or  internal  resistance  to  flow;  examples ' are  Saybolt 
Universal  amd  Saybolt  Furol  (ASTM  D-88) ,  and  Ubbelohde 
(ASTM  D-445).     (See  Torsion  Viscc  imeter. ) 

Viscosity.    Internal  resistance  *;o  flow?  usually  measured  as 
time  in  seconds  for  a  given  quant v  .y  of  sample  to  flow 
through  a  standard  capillary  tvt^     yiacosity  index  is  a 
means  of  rating  resistance  to  c*   nge  in  viscosity  with 
change  in  temperature;  oxln  gh  viscosity  index  are 

more  resistant  to  change,  cilf  of  low  viscosity  index 
thicken  quickly  v^en  cltilled  and  thin  out  too  much  when 
hot.    The  following  dctinition?5  of  viscosity  are  used 
in  petroleum  laboratorie;«s : 

Viscosity y  Absolute.    The  force  which  will  move  1  square 
centimeter  of  plane  surface  with  a  speed  of 
1  centimeter  per  second  relat.ive  to  another  parallel 
plane  surface  from  whic^  it  is  separated  by  a  layer 
of  the  liquid  1  centimeter  thick.    This  viscosity 
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is  expressed  in  dynes  per  square  centimeter,  its 
unit  being  the  poise,  which  is  equal  to  1  dyne- 
second  per  square  centimeter.    A  unit  of  one- 
hundredth  of  a  poise,  designated  as  a  centipoise, 
is  of  more  convenient  magnitude,  and  is  commonly 
used.     (See  Centipoise  and  Poise.) 

Viscosity,  Kinematic.     The  kinematic  viscosity  is 

 defined  as  the  absolute  viscosity  divided  by  the 

density  at  the  temperature  of  the  viscosity 
measurement.     The  metric  units  of  kinematic 
viscosity  are  the  stoke  and  centistoke,  which 
corresTX)nd  to  the  poise  and  centipoise  of 
\  absolute  viscosity.    .(See  Centistok.e  and  Stoke.) 

Viscosity,  Saybolt  Furol .    A  viscosity  test  similar 

 in  nature  to  the  Saybolt  Universal  viscosity 

test,  but  one  more  appropriate  for  testing 
high-viscosity  oils.    Certain  transmission  and 
gear  oils  and  heavy  fuel  oils  are  rated  by  this 
method.     The  results  obtained  are  approximately 
one-tenth  the  viscosity  which  would  be  shown  by 
the  Saybolt  Universal  method.     (See  Seconds.) 

Viscosity,  Saybolt  Universal.     The  time,  in  seconds, 

 for  6b  milliliters  ot  fluid  to  flow  through  a 

capillary  txibe  in  a  Saybolt  viscosimeter  under 
specified  conditions.     (See  Seconds .) 

Viscous.     Heavy,  thick -bodied ,  gluey,  or  slow  in  motion. 

Volatile.     Tending  to  evaporate  or  vaporize  readily; 

 ;;?3ratility  is  the  extent  to  which  a  liquid  vaporizes 

or  the  ease  with  which  it  turns  to  vapor. 

VolvvTft-    rjcrrection.     The  correction  of  measured  quantity  of 

 'p^odict,  determined  by  gaging  at  observed  temperature 

and  gravity  and  reference  to  a  gage  table,  to  net 
quarrJ-ity  of  product  at  60 •  F.  after  deducting  bottom 
wpt'j.=:.r  and  sediment. 

Volumtric  Efficiency.     1.     The  ratio  of  volume  delivered 

 ""from  the  discharge  of  a  pump  or  compressor  to  the 

volume  displaced  by  the  pistons  or  plungers.     2.  The 
ratio  of-  volume  of  air-vapor  mixture  that  actually 
enters  an  engine  cylinder  to  the  voluiffe  that  could 
enter  under  ideal  conditions . 
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Volute,    The  cavity  of  increasing  volume  into  which  the 

impeller  of  a  centrifugal  puirp  discharges  and  in  which 
velocity  head  is  converted  to  pressure  head. 


Ware  Metal,    Traces  of  metals  worn  off  metal  mechanical  parts 
by  friction.     (See  Spectrontetric  Oil  Analysis.) 

Water*    An  odorless^  colorless,  transparent  liquid  compound, 
H20.    Water  in  fuels  is  described  as  follows: 

Water,  Dissolved.    All  fuel  will  contain  water  in 

solution  but  the  amoxint  will  vary  considerably  as 
the  temperature  of  the  fuel  varies.    A  rule-of- 
thumb  estimate  of  the  amount  can  be  made  by  stating 
that  the  water-saturation  value  of  the  fuel  is 
equal  to  PPM  (parts  per  xnillion)  by  volume  to  the 
fuel  temperature  in  degrees  Fahrenheit.  The 
percent  of  dissolved  water  can  only  be  determined 
by  a  laboratory  test  such  as  the  J^arl  Fischer 
analysis.    This  water  cannot  be  separated  from 
fuel  by  filtration  or  by  mechanical  means. 

Water,  Entrained.     "Free"  water  which  is  su&pended 

throughout  a  fuel  sample  and  has  not  settled  to 
the  bottom  of  the  container  is'  considered 
"entrained'*  water. 

Water,  Free.    All  water  present  in  the  fuel  which  has 

not  been  dissolved  by  the  fuel  is  considered  "free" 
water.    This  water  should  be  separated  from  fviel 
by  groind  servicing  equipment. 

Water  and  Sediment ,    A  test  method  of  determining  water  and 
sedxment  in  crude  oil  and  fuel  oils  by  centrifuge 
(ASTM  D-96) . 

Water  Bottom.    Any  part  of  the  tank  below  the  suction  line 
left  filled  with  water  because  of  leakage;  more 
generally,  that  part  of  the  tank  occr^ied  by  water  and  ~ 
sediment. 

Water  by  Distillation.    A  test  method  of  determining  water 

in  a  saunple  of  bituminous  material  by  distillation  with 
a  volatile  solvent  (ASTM  D-95)  . 
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Watei:  Contantination,    Water  present  in  a  fuel  in  any  form; 
includes  dissd^lved  water  similar  to  moisture  in  the 
air^  entrained  water  suspended  in  the  form  of  minute 
droplets f  and  free  water. 

Water  Drawoff.     A  sump  and  drain  line  or  a  drain  line  with 
valve  used  to  draw  off  water  from  a  tank  without 
disturbing  the  product. 

Water  Hammer.     Hydraulic  shock;  the  sudden  increase  in 

pressure  or  the  surge  eff^tct,  and  the  hammer- like  jar 
resulting  from  closing  a  valve  and  stopping  a  flowing 
stream  too  rapidly. 

Water  Immersion.    A  method  of  determining  the  stability  of 
grease  in  the  presence  of  hot  water  (FTM  No.  346  3)  . 

Water  Indicating  Paste.     A  preparation  which  dianges  color 
on  contact  with  water  and  is  applied  to  the  innage  bob 
or  gaging  tape;  purpose  of  the  paste  is  to  aid  in 
measuring  quantities  of  product  and  water. 

Water  Resistance.     A  method  of  determining  the  ability  of  a 

grease  to  resist  the  washing  action  of  water  in  rotating 
ball  bearings  (ASTM-1264). 

Water  Separator.     Segregator;  a  filtering  device  that 

separates  or  segregates  water  from  a  flowing  stream  by 
coalescence . 

Water  Soluble  Oil»    A  cutting  oil  with  the  property  of 

forming  a  permanent  emulsion;  made  to  Specification  W- 
C-846  and  used  as  a  coolant  and  lubricant  for  metal- 
cutting  tools. 

Waterproof  Grease.    A  grease  that  does  not  dissolve  in  water 
and  that  resists  being  washed  out  of  bearings  or  off  of 
gears  better  than  other  types  of  grease;  more  properly 
termed  water  resistant. 

Water  Test.    A  method  of  testing  a  newly  completed  pipeline; 
line  should  be  blocked  off  in  sections  and  clean,  fresh 
water  pusitped  xintil  the  maximum  working  pressure  is 
reached;  pressure  is  observed  for  a  period  of  24  hours 
when  possible. 

Water-White.     A  grade  of  color  in  oil;  defined  as  plus  21  or 
higher  in  the  Saybolt  chromometer  scale. 
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Water-White  Distillate >    A  kerosene  cut,  or  refined  oil  cratr 
coming  from  crude  stills ^  before  this  distillate  is 
treated  or  reran. 

/ 

Weak  Acid.  An  acid  that  ionizes  little  and  yields  few  ^ 
hydrogen  ions  in  aqueous  solution;  for  exantple,  acetic 
acid.  / 

Weathering.    Loss  of  the  most  volatile  components  of  crude 
oils  and  lights  products  during  storage  and  handling, 
and  the  formation  of  products  of  oxidation. 

Weekly  Tanker  Terminal  Status  Report.    A  message  report  which 
provides . DFSC  with  pertinent  data  on  present  and 
projected  bulk  POL  terminal  status. 

Westphal  Balance.    A  device  in  which  the  buoyamce  of  a  float 
IS  balanced  by  sliding  weights;  used  for  determining 
specific  gravity  of  liquids. 

Wet  Gas.    A  gas  that  contains  a  relatively  high  proportion 
ol  hydrocarbons  recoverable  as  liquid  products. 

Wetting  Agent t    A  sxabstemce  added  to  a  liquid  to  increase 
its  spreading  quality  on  a  surface  or  its  penetrating 
quality  in  a  material;  added  to  water,  the  substance 
makes  a  more  effective  fire  extinguishing  agent. 

y 2t~Wing .  A  technijque  of  air-delivering  petroleum  in  which 
an  aircraft  (usually  a  C-130)  uses  its  cwn  fuel  tanks 
^  as  containers  to  move  fuel  to  a  forward  area.  At  the 
forward  area  all  fuel  in  the  edrcraft's  tanks,  except 
that  required  for  the  return  trip,  is  pumped  out  into 
storage  tanks. 

Wick  Feed  Lubrication.     Lubricating  oil  supplied  to  a  bearing 
by  feeding  it  through  a  wick  of  twisted  fibers; 
retention  of  siphoning  power  in  an  oil  is  detentdned  by 
FTM  No.  2001 .2. 

WOG  Pipe  Fitting.     A  pipe  fitting  suitable  for  water,  oil, 
or  gas . 

Worked  Penetration.    A  test  method  of  determining  penetration 
(consistency)  of  lubricating  grease  after  mechanical 
woricing  (FTM  No.  313.2). 
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-Boat.    A  self-propelled  barge^type  boat  used  to  transport 
"Tiauids.     The  large  Y-boati  (capacity :     11  ,079  .8  U.S. 
barrels)  has  nine  tanks  for  liquid  cargo  and  one  dry- 
cargo  hatch;  the  small  Y-bokt   (capacity:     6,711.3  U.S. 
barrels)   has  six  tanks  for  iiquid  cargo  and  one  dry- 
' cargo  hatcJic.     (See  Barge  arfd  Tanker.) 
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SECTION  II 
ABBREVIATIONS 
(  • 

(Note:    An  asterisk  by  an  abbreviation  indicates  that 
^      standard  usage  outside  the  Goveminent  omits  the 
periods  from  the  abbreviation,  i.e.,  B.t.u.  is 
used  in  Goverxunent-printed  materials  for  British 
thermal  unit  but  Btu  is  used  by  commercial  and 
scientific  publications.) 


a.  ampere  (Government  publications) 
*a.c.  alternating  current 

ACS  American  Chemical  Society 

amp.  ampere  (non- Gove  mine  nt  publications)  . 

ANSI  i^jnerican  National  Standards  Institute 

API  American  Petroleum  Institute 

ASME  Americaun  Society  of  Mechanical  Engineers 

ASTM  American  Sociiety  for  Testing  and  Materials 

AVFUELS  aviation  fuels 

AVGAS  aviation  gasoline 

bbl.  barrel 

*b.p.  boiling  point  , 

b.  p.h.  barrels  per  hour 

BS&W  bottom  sediment  and  water 

BT  bottle  (unit  of  issxie) 

*B.t.u.  British  thermal  unit  ; 

BU  bundle  (unit  of  issue) 

BX  box  (unit  of  issue) 
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c. 

cal . 
Cal. 
cc. 
CCP 

CCR 

CFR 


centigrade 

calorie,  small  (see  Calorie,  definition  1) 
calc  j-e,  large  (see  Calorie,  definition  2) 
cubic  centimeter 
critical  compression  pressure  ' 

closed  circuit  refueling  (for  rotary  wing  aircraft) 
counterclockwise 

Coordinating  Fuel  and  Equipment  Research  Committee 
of  the  coordinating  Research  Council,  Inc. 


cm. 

n  ^  XllVC  i»  c  ^ 

CN 

r»2i«   fnnit  of  issue) 

*c .  p . 

nhpmicallv  pure 

cres 

i^^r'T'nQ  T  nn    resist^n^  Ste€il 
i»       A*-'"    i  c  o  A  J  ******  *-  *• 

CT 

carton  (unit  of  issue) 

DFSC 

Defense  Fuel  Supply  Center 

DFSP 

Defense  Fuel  Support  Point 

DGSC 

Defense  General  Supply  Center 

DODAAC 

Department  of  Defense  Activity 

dp 

dry  point 

DSA 

Defense  Supply  Agency 

DZ 

dozen  (\init  of  issue) 

EA 

each  (unit  of  issue) 

ep 

end  point 

EP 

extreme  pressure 

F. 

F2a:enheit 
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FARE  forward  air  refueling  equipment 

fbp  final  boiling  point 

FSII  fuel  system  icing  inhibitor 

FSN  Federal  stock  number 

PTM  No.  Federal  Test  Method  Number 

FTMS  Federal  Test  Method  Standard 

gal.  gallon 

GL  gallon  (unit  of  issue) 

*g.p.h.  gallons  per  hour 

*g.p.m.  gallons  per  minute 

HUCR  highest  \iseful  compression  ratio 

ibp  initial  boiling  point 

ID  inside  diameter 

, lEOAP  Interservice  Equipment  Oil  Analysis  Program 

IL  identification  list 

IP  Institute  of  Petroleian  (London) 

IPS  iron  pipe  size 

ivp  initial  vapor  point 

JP  fuel  jet  propulsion  fuel 

JPO  Joint  PetroleuxTi  office 

JR  jar  (tin it  of  issiae) 

1.  liter 

LPG  liquefied  petroleum  gas 

MEK  roe  thy le thy 1  ketone 
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fJi  micron 

mg.  rilligram 

ml,  nilxiliter 

mm,  millimeter 

M0G?_3  automotive  gasoline 

*m.?,  melting  point 

N-BR  nitrile-butadiene  rubber  (originally  called  Buna  N) 

NPRA  National  Petroleum  Refiners  Association 

OD  outside  iiameter 

OFO  Oversea  Field  Office  of  DFSC 

PG  package   (unit  of  issue) 

PN  performance  number 

POL  petroleum,  oils^  and  liabricants 

♦p.p."^,  parts  per  million 

*p.s.i.  pounds  per  square  inch 

♦p.s.i.g.  pounds  per  square  inch  gage 

PT  pint  (unit  of  issue) 

QT  quart  (unit  of  issue) 

Re  Reynol(?s  number 

*r.p.m.  revolutions  per  minute 

Rvp  Reid  vapor  pressure   (sometimes  RVP) 

SAE  Society  of  Automotive  Engineers 

SAPO  Subarea  Petroleum  Office 

Sap.  No.  Saponif icc^tion  Nuntoer 


13? 


w 

SE  set  (unit  of  issue) 

SFS  Saybolt  Furol  second 

SIOATH  Source  Identification  and  Ordering  Authorization  Form 

SOAP  Spectrometric  0^1  Analysis  Program 

Spe  c •  s  peci  f icat  ion 

Sp.  Gr,  specific  gravity  (in  Government  publications) 

'sp,  gr,  specific  gravity  (in  non-Government  publications) 

SUS  Saybolt  Universal  second 

Tag,  former  C.J.  Tagliabue  Manufacturing  Co.,  manufacturer 
of  testing  apparatus 

TEL  tetraethyllead 

TML  tetr2uii8  thy  Head 

TP  tested  purity 

u/i  unit  of  issxje 

USP  United  States  Pharmacopoeia 

WOG  water,  oil,  or  gas 
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PS-A-IO-PFS 

Comprehensive  PE  for  A  Annex 

SECTION  I 

THE  ARMY  MAINTENANCE  MANAGEMENT  SYSTEM  (TAMMS) 
SITUATION  *1 

YOU  HAVE  JUST  COMPLETED  AFTER  OPERATION  MAINTENANCE  ON  A 
POL  PUMP,  THERE  WERE  NO  EQUIPMENT  FAULTS,  HOWEVER  YOU  ADDED  1 
QUART  OF  OIL  AND  5  GALLONS  OF  GASOLINE.  THE  HOUR  READING  ON  THE 
PUMP  IS  230. 


AaiON  REQUIRED 

SELECT  CORRECT  FORM  IN  INCLOSURE  *1  AND  MAKE  APPROPRIATE 
ENTRIES 


C5  >} 

1/  V  /V 
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SITUATION  #2: 

AS  THE  OPERATOR  OF  A  POL  PUMP,  YOU  HAVE  BEEN  PROVIDED  A  DA  FORM  2400. 
THE  DISPATCHER  HAS  COMPLETED  HIS  PORTION  OF  THE  FORM  AND  HAS  HAD  YOO  SIGN  IT. 
TIME  OUT  IS  0800  HOURS;  TIME  IN  IS  1600  HOURS;  THE  TACHHOUR  METER  HAD  A 
READING  OF  120  HOURS  AT  COMPLETION  Or"  OPERATION: 

ACTION  REQUIRED: 

MAKE  APPROPRIATE  ENTRIES  TO  DA  FGPM  2400  IN  INCLOSURE  #1. 


SITUATION  ?3: 

DURING  ROUTINE  OPERATOR '5  MAINTENANCE  ON  A  POL  PUMP,  YOU  FOUND  A  LEAKING 
RADIATOR  AND  A  BROKEN  BAHERY  TERMINAL.    YOU  REPLACED  THE  FAULTY  BATTERY, 
HOWEVER,  YCU  COULD  NOT  REPAIR  THE  LEAKING  RADIATOR.    TM  ITEM  NUMBER  FOR  THE 
BATTERY  IS  12  AND  RADIATOR  ITEM  NUMBER  IS  4.    PUMP  CAN  BE  OPERATED  FOR 
LIMITED  PERIOD^. 

ACTION  REQUIRED: 

SELECT  CORRECT  FORM(S)  IN  INCLOSURE  f/1  AND  MAKE  APPROPRIATE  ENTITIES. 
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SBCTICN  II 
FIRE  FIGHTING  EQUIPMENT  AND  PHXEDURES 


SITUATION  #1  : 

YOU  HAVE  RECENTLY  BEEN  APPOINTED  AS  THE  BUILDING  FIRE  MARSHAL  OF  A  NEWLY 
CONSTRUCTED  WOODEN  OFFICE  BUILDING  IN  A  CLASS  III  YARD.'  ONE  OF  YOUR  RESPONSI- 
BILITIES IS  TO  OBTAIN  FIRE  EXTINGUISHERS  TO  BE  PLACED  AT  KEY  POINTS  THROUGHOUT 
THE  BUILDING.  x 

ACTION  REQUIRED: 

SELECT  THE  TYPE  OF  FIRE  EXTINGUISHER  SHOWN  BELOW  THAT  YOU  WOULD  OBTAIN 
FOR  THE  BUILDING. 


ANSWER 


FOiH 


CARBON 
DIOXUS 


DHY 
QHm  ICKL 


>  K 

ERIC 
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SITUATION  #2: 

YOU  HAVE  BEEN  ASSIGNED  AS  FIRE  AND  SAFETY  NCO  FOR  A  PETROLEUM  STORAGE 
LOCATION.    UPON  MAKING  A  SAFETY  INSPECTION  OF  YOUR  AREA.  YOU  OBSERVED  AN 
EXTREME  SHORTAGE  OF  FIRE  EXTINGUISHERS.    AS  FIRE  AND  SAFETY  NCO,- IT  IS  YOUR 
RESPONSIBILITY  TO  OBTAIN  SUFFICIENT  EXTINGUISHERS. 

ACTION  REQUIRED: 

SELECT  THE  TYPE  OF  FIRE  EXTINGUISHER  SHOWN  BELOW  THAT  YOU  WOULD  OBTAIN 
FOR  THE  STORAGE  LOCATION. 


ANSWER 


CARBON 
DIOXIIG 


DRY 
QtiHn  ICAL 
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SITUATION  #3 : 

Ypu  HAVE  BEEN  ASSIGNED  AS  FIRE  AND  SAFETY  NCO  FOR  A  PETROLEUM  STO;j\GE 
LOCATION.    AS  FIRE  AND  SAFETY  NCO,  ONE  OF  YOUR  RESPONSIBILITIES  .S  TO  PERFORM 
MONTHLY  INSPECTION  OF  ALL  "IRE  EXTINGUISHERS  IN  YOUR  AREA  OF  RESPONSIBILITY. 

ACTION  REQUIRED: 

INSPECT  FIRE  EXTINGUISHER  PROVIDED  AND  COMPLET'^  MONTHLY  FIRF.  EXTINGUISHER 
INSPECTION  TAG. 
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SECTION  III 
VISUAL  CONTAMINATION  &  EXAMINATION, 


VALUE  SCORE 


ERIC 


Read  instructions  carefully.    Work  it  your  own  pace. 

1.    Answer  the  following  questions. 

a.    When  performing  a  visual  examination  what  are 
the  three  things  you  must  report? 


b.    What  is  thd  color  of  each  of  the  following 
fuels? 

(1)    AVGAS  (Grade  lOOLL)   

^2)    MOG.",S  (Combat)   

(3)  JP-4   

(4)  Diesel  Fuel   


c.    That  are  the  four  major  fuel  contaminants? 


PROPONENT  OEPARTMC<T:    Petroleum  &  Field  Services 

November  1976 
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PSS-C2-PEE 

NAME  

Instructor  give  student  authorization  (DA  Form  2404). 

VALUE  .  SCORE 

SAFETY  CHECK  -  DID  THE  STUDENT... 


1.  Place  CO2  fire  extinguisher  in  work  area  2 

2.  Place    No  Smoking"  signs  in  work  area  2 
Ground  the  pump  (procedure) 

3.  -ground  rod  placed  in  ground  (3  ft)  2 

4.  -connect  ground  cable  from  ground  rod  to  pump  2 


BEFORE  OPERATIONAL  CHECKS  -  DID  THE  STUDENT . . . 

1.  Check  discharge  nozzles  and  screen  2 

2.  Check  discharge  hose  2 

3.  Check  oil  level  (add  as  required)  2 
A.  Check  fuel  tank  and  sediment  bowl  (add  as  required)  2 

5.  Check  oil  bath  air  cleaner  (add  or  change  as  required)  2 

6.  Check  suction  hose  2 

7 .  Check  starter  rope  2 


SET  UP  -  DID  THE  STUDENT... 

1.  Connect  suction  hose  to  the  pump  suction  port   2 

2.  Connect  suction  hose  to  source  of  supply   2 

3.  Connect  discharge  hose  to  pump  discharge  port  2 

4.  Connect  nozzle  to  discharge  hose  2 


OPERATION  -  DID  THE  STUDENT... 

1.  Prime  or  flood  pump   2 

2.  Open  source  of  supply  2 

3.  Starting  procedure 

-check  the  choke   2 

-open  fuel  shut  off  valve  2 

-position  speed  control  level  1/2  way   2 

-pull  magneto  switch  down   2 

-wind  starter  rope  on  pulley  (clockwise)  pull   2 

starter  rope 
A.     After  engine  start 

-warm  pump  for  5  to  10  minutes   2 

J.     Bleed  off  air  in  hose   2 

f).     Increase  engine  speed   2 

7.     Fill  container  to  proper  fill  level  2 


00 
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VALUE  SCORE 

DURING  OPERATION  -  DID  THE  STUDENT... 


1.  Check  for  noise  2 

2.  Check  for  leak(s)  2 


SHUT  DOWN  PROCEDURE  -  DID  THE  STUDENT... 

1.  Idle  engine  down  2 

2.  Allow  engine  to  cool  for  3  to  5  minutes  at  idle  2 

3.  Shut  off  source  of  supply  2 
A.  Disconnect  suction  hose  from  source  of  supply  2 

5.  Elevate  suction  hose  and  walk  into  pump  2 

6.  Disconnect  suction  hose  and  replace  dust  caps  and  dust 

plugs  on  pump  and  hoses  2 

7.  Push  in  magneto  switch  to  stop  engine  2 

8.  Close  Che  fuel  shut  off  valve  2 

9.  Disconnect  discharge  hose  and  replace  dust  caps  and  dust  plug  2 

10.  Drain  discharge  hose  into  container  2 

11.  Remove  nozzles  and  replace  dust  caps  and  dust  plugs  2 


AFTER  OPERATION  -  DID  THE  STUDENT.., 

1.  Perform  after  operational  maintenance  2 

2.  Check  discharge  nozzles  and  screen  2 

3.  Check  discharge  hose  2 
A.  Check  oil  level  (aad  as  required)  2 

5.  Check  fuel  tank  and  sediment  bowl  (add  as  required)  2 

6.  Check  oil  bath  air  cleaner  (add  or  change  as  required)  2 

7.  Check  suction  hose  2 

8.  Check  starter  rope  2 

9.  Complete  entries  on  DA  Form  2A0A  2 


PACK  ASSEMBLY  AWAY  -  DID  THE  STUDENT... 

1.  Clean  equipment  2 

2.  Place  equipment  in  carrying  case  2 


Total— 100 


15  ^^t: 


9/3 

PS-C-U-PFS 

03JECTI^/E : 

The  student,  when  provided  with  two  600-gallon  tanks,  pumping  assenbly, 
and  ^-  or  2-l/2-ton  cargo  trucks,  will  be  able  to: 

1.  Install  tank  and  pump  unit  on  5-  or  2-1/2-ton  cargo  trucks. 

2.  Know  the  major  components  of  the  tank  and  pump  assembly. 

3.  Perform  operator's  uaintenance  on  the  tank  and  pump  unit. 

u.    Operate  tank  and  pump  unit  in  fueling  and  defueling  operations. 


Exam  worth:  15  points 
Items  worth:     as  shown 


PROPONEN'  DEPARTMENT:    Pet  /■  c*.  Fid  Svcs  Dept 
November  1976 
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Performance  Examination 
lank  (x  Pump  Unit 


3-  Inspect  &  gage  the  tanks  VALUE 
b.     Checfr  nozzle  strainers   ~ 


s  ec 


_3 
3 


_5 
5 


c.  Drain  manual  water  drain 

d.  Check  hoses  &  ground  cable 
-     Check  g.3.  Oil.  air  cleaner  sedi.ent  to„l 
f-     Set  out  fire  extinsu:  ,:,er 
8-     Grounu  th?  vehicle 

Start  the  pump 
i-     Recirculate  the  fuel 
j  •     ChP.ck  pressure  differential 
Operation  jf  the  TanW  %.  d        ,   ■  

b-     Ground  the  vehicle   '  

c-     Use  proper  valve  sett  .ngs 

Starr  L  operate  the  p  mp 
«•     Maintain  metal  to  tnetai  contact 

Fill  dr-.n.  to  p.-op-;r  level 
?•     -nnecc  h  .se  properl.  for  def.elzr, 
^rine  pump  pr:--erlv 
rro.^r  vaWe  sectin.  f..  deruei-, 

19  . 


 2 

8 

 8 

 5 

3 


h  , 
i  . 


9/r 

3.  After  Operations.  (Instructor  will  ask  student  to  perform  after  operations 
maintenance  and  check  if  he  does  the  following). 

a.  Return  all  equipment  to  proper  storage   3   

b.  Close  all  valves   5   

c.  Check  manual  water  drain   3   

d.  Check  oil,  gas,  air  filter   5   

e.  Clean  up  equipment   2   

f.  Fill  out  TAMMS  forms  ,   2   
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NAME 


CLASS 


DATE 


VALUE  SCORE 


PHASE  1     350  GPM  Pump 

1.    Before  Operation  Maintenance, 

a.  Cheek  fuel  level  4 

b.  Check  oil  J 

c.  Check  air  cleaner  5" 

d.  Check  Y  strainer  5 

e.  Ground  pump  J 

f.  Placement  of  fire  extinguisher  3 


2.    Operation  of  350  GPM  pump, 

a.  Open  suction  valve  5 

b.  Start  pump  engine  J" 

c.  Adjust  RPM  and  warm  up  3" 

d.  Pumping  operation  HIT 

e.  Stopping  pumping  operation 


3.    After  Operation  maintenance, 

a.  Check  fuel  level  4 

b.  Check  oil  J* 

c.  Check  air  cleaner  J" 

d.  Complete.  DA  Form  2404 


PHASE  2   350  GPM  Filter  separator 

1.    Before  operation  maintenance, 

a.  Check  for  loose  or  broken  connection  of  pares  2 

b.  Check  manual  water  pump  valve  and  drain  water  if 
necessary  3 

c.  Placement  of  fire  extinguisher  3 

d.  Ground  separator  2 

e.  Open  necessary  valves  J 


2.    During  operation  maintenance, 

a.  Open  manual  vent  valve  until  fuel  appears   3 

b.  Open  drain  valve  pet  cock  on  liquid  level  to  expel 
trapped  air  3 

c.  Check  for  leaks  ? 

d.  Check  pressure  differential  ? 


3.    After  operation  maintenance, 

a.  Open  manual  water  drain  valve  until  fuel  appear  3 

b.  Close  necessary  valves  2 

c.  Clean  exterior  of  separator  J* 


PROPONENT  DEPARTMENT  :    Petroleum  and  Field  Services 

Nov  76 

SUPERSEDES:    PS-C-S-PFS  dated  May  1976 
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FUEL  SYSTEM  SUPPLY  POINT  VALUE  SCORE 

1  .    LAYOUT  AND  ASSEMBLY 

a.  Proper  hose  connections  10   

b.  Proper  placement  of  filter/separators  5   

c.  Prooer  placement  of  pumps                            '  5   

d.  Proper  positioning  of  collapsible  tanks  5   

e.  Grounding  of  equipment  5   

f.  Placement  of  fire  extinguishers  5   

2.  MAINTENANCE 

d.    Make  temporary  repairs  to  tanks  5   

b.    Check  hoses  for  leaks  and  deterioration  ^   

Check  valves  for  leaks  and  proper  op  ^.rations,   ^   

3.  OPERATION 

a.  Receive  product  from  tank  vehicle 

(1)  Proper  manifold  valves  used  10   

(2)  Proper  operation  of  pump  and  filter  separator  5   

b.  Transfer  fuel  from  one  tank  to  another  tank 

(1)  Proper  manifold  valves  used  10   

(2)  Proper  operation  of  pump  and  filter  separator   5_   

c.  Filling  petroleum  containers/vehicles 

(1)  Proper  manifold  valves  used  10   

(2)  Proper  operation  of  pump  and  filter  separator  5   

d.  After  operation  maintenance,  cleanup  and  storage  5   
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PS-C-8-PFS 
QMS  300.439 


PART  I 
OBJECTIVES : 

As  a  result  of  the  instructions  in  this  lesson  and  when  provided 
with  a  M13i,  5,000  gallon  semi-trailer,  the  student  will  be  able 

ro: 

1.  Perform  operator's  maintenance  on  the  seml-crailer • 

2.  Operate  the  manifold,  auxllary  pump  and  components  of  the 
semi-trailer  to  perform  on-loading  and  off-loading  operations 
observing  all  safety  precautions* 


PART  II 
OBJECTIVES : 

As  a  result  of  this  instruction,  you,  the  student  will  De  able  to 

1.  Perform  operator's  maintenance  on  the  tank  vehicle. 

2.  Circulate  fuel  and  record  pressure  differential* 

3.  Fuel  and  defuel  petroleum  containers  using  the  tank  vehicles. 


EXAM  WORTH:     20  points 
ITEM  WEIGHTS:    as  shown 
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PART  I  PS-C-8-PFS 

QMS  300.439 

Performance  Examination 
M  131  Tank  Jrailer 

1.     Before  operations:  VALUE  SCORE 

a.  Check  gage  compartments  3  ' 

b.  Engine  compartments  (battery,  oil,  gas,  etc)  3   

c.  Leaks,  damaged  or  missing  parts  2   

d.  Check  fire  extinguisher  and  ground  cables  2   


2.  During  operations  (Instructor  will  ask  student  to  identify  proper  hose  con- 
nections and  valve  setting  for  the  following  operations). 

a.  Bottom  loading  from  350  pump  at.FSSP  .10   

b.  Bottom  loading  using  pump  on  the  trailer  10   

c.  Discharging  from  trailer  thru  3  inch  discharge  port 

3.  Operation.   (Instructor  will  ask  student  to  circulate  500  gal  of  fuel  from  a 
tank  compartment  back  into  the  Same  tank  using  the  225  GPM  dispensing  hose. 
Then  check  if  the  student  did  the  following). 

a.  Placement  of  fire  extinguisher   3   

b.  Connection  of  ground  cable   3   

c.  Proper  valve  setting  10   

d.  Check  nozzle  strainer   5   ^ 

e.  Before  opera'"?ons  maintenance  on  pump   5^   

f.  Proper  starting  &  operation  of  pump  10   

g.  Operate  nozzle  correctly   5   

h.  Check  pressure  differential   5   

A.     After  operations. 

a.  Close  all  valves   6  

b.  Check  on  engine  compartment   2   

c.  Proper  storage  of  equipment  2 

d.  Clean  up  any  spills  or  leaks   2   ; 

e.  Complete  TAMMS  forms  as  required   2 
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PS-C-9-PFS  ^  • 


Name 


/ 

PERFORMANCE  EXAMINATION  ' 


AIRCRAFT  REFUELING 


S-T-A-T-E-M-E-N-T  . 

The  work  submitted  herein  is  my  own  work;  I  have  neither  given 
nor  received  unauthorized  assistance;  and  1  have  seen  no  evidence 
of  cheating  in  any  form- throughout  .this  examination,  other  than 
that  which  I  have  or  will  report  to  proper  authority. 


Signature 


PROPONENT  DEPARTMENT:  Petri  &  Fid  Svcs 

Dec  76 
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PART  1 
M49A2C 

The  instructor  will  advise  the  student  that  he  will  put  ten  (10)  gallons 
of  fuel  in  the  aircraft  using  an  M49A2C  observing  all  proper  operational 
and  safety  techniques,  and  perform  before,  during,  and  after  operations 
maintenance  on  the  vehicle.   The  instructor  will  evaluate  the  foUcvong: 


1.  Before  Operations:                                            Value  Score 
a!   Spot  the  vehicle,  3   

b.  Check  hoses  and  ground  cable,  2   

c.  Place  fire  extinguishers,"  "  2   

d.  Ground  the  vehicle,  ^   

e.  Inspect  and  gage  the  tanks,  .  3   

f .  Check  nozzle  strainer,  3   

g.  Drain  manual  water  drain,  2   

h.  Open  automatic  drain  valve,   

i.  Recirculate  fuel,  5   

j.   Check  and  record  pressure  differential.  5   

2,  Operations : 

a.  Engage  pump  properly,  3   

b.  Use  proper  valve  settings  for  discharge,  5   

c.  Bond  and  ground  (at  aircraft)  «ai«orrect 

sequence,  3   

d.  Put  ten  (10)  gallons  in  aircraft  (+1  -  one  gallon)*  5   

e.  Disconnect  (at  aircraft)  in  correct  sequence .  3   


30 

945 


3.    After  Operations:  Value  Score 

a;   Return  all  equipment,  to  proper  storage  place.  2   

b.  Close  all  valves.  3 

t  ■   

c.  Check  manual  water  drain  2 

d.  Clean  up  any  s^Us  or  leaks.  1 

e.  Fill  out  TAMMS  Forms.  2 
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PART  n 
FARES 

1.  Layout:  ^ 

a.  Placement  of  fire  extinguisher. 

b.  Layout  and  connection  of  pump  and  F/S. 

c.  Proper  grounding,. 

d.  Layout  and  connection  of  drums. 

e.  Layout  of  dispensing  hoses  and  nozzles. 

2.  Operation: 

a.    Before  operations  checks  on  pumps, 
b-.   Before  operations  checks  on  J'/S- 

c.  Check  nozzles  (operation  and  screens). 

d.  Proper  connection  at  aircraft  - 

e.  Operation  of  pump  and  F/S. 

3.  After  Operations: 

a.  Drain  hoses. 

b.  Drain  F/S. 

c.  After  operations  check  on  pump. 

d.  After  operations  check  on  F/S. 

e.  Proper  storage  of  components, 

32 


PS-D-3-PFS 


EXAM  WORTH:  10  Points 
EACH  ITEM:    2.5  Points 


OBJECTIVE: 

1.  Given  ASTM  Table  C,  the  API  at  60°F  and  the  observed  temperature 
of  a  volume  of  products,  you  will  be  able  to  locate  the  conversion 
factor  for  volume  correction. 

2.  Once  you  have  found  the  conversion  factor  you  will  be  able 
to  convert  a  volume  at  an  observed  temperature  to  the  volume  at 
600F. 

3.  You  will  be  able  to  correctly  report  the  calculated  volume 
at  600F. 
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PERFORMANCE  EXAMINATION 


PS5-D-3-PFS 


VOLUME  CORRECTION 

Below  are  four  (4)  problems  which  will  test  you^*  ability  to  perform 
calculations  for  volume  correction. 

Provided  is  a  strapping  chart  for  a  500  bbl  tank  for  your  use     If  you 
have  not  done  so  already,  take  out  your  Table  6,  reduction  of  volume 
to  600F  against  API  gravity  at  600F. 

You  may  use  an  electronic  calculator  if  you  wish  but  you  must  show 
the  set-up  of  each  problem  encountered  in  the  space  provided. 

Type  of  Storage  Tank:    500  barrels 
Observed  API  Gravity:    56.2  API 
Observed  Temperature:  55^F 
Innage  measurement:    7"  10  3/4" 
BS&W  Measurement:    3  3/4" 

a.    What  is  the  total  measured  quantity?  (Innage) 


Type  of  Storage  Tank:    500  barrel 

Observed  API  Gravity:  48.40API 

Observed  Temperature:  68oF 

Innage  Measurement:    7*  2  i/2" 

BSiW  Measurement:    1  1/8" 

Your  total  measured  quantity  is  19,635.5  gal 

b.    What  is  the  net  volume  uncorrected? 


PROPONENT  DEPARTMENT:  Petroleum  &  Field  Services 
PUBL^MION  DATE:    September*  1976 


Type  of  Storage  Tank:    500  barrel 
Observed  API  Gravity:  45.5^API 
Observed  Temperature.    50^ F 
Innage  Measurement:    6'  10  3/8" 
BS&W  Measurement:  2" 

Your  net  volume  uncorrected  is  18,245.125  gal 
c.    What  is  the  net  volume 'corrected  to  600F 


Type  of  Storage  Tank:    500  barrel 
Observed  API  Gravity:  49.60API 
Observed  Temperature:  65°F 
Innage  Measurement:    7'  7  1/2" 
BS&W  Measurement:    1  1/2" 

./d.    Whatsis  the  net  volume  corrected  to  SO^F 


927 


strapping  chart* 
500  barre:  tank 


INNAGE 

GALLONS 

INNAGE 

GALLON-i 

INNmGE 

GALLONS 

0'  V 

2?7 

3' 

0' 

8,172 

6' 

nil 

16,344 

2" 

454 

1 " 

8,399 

1" 

16,571 

3" 

681 

2" 

8,626 

2" 

16,798 

4" 

903 

3" 

8,853 

3" 

17,025 

5" 

1  ,135 

4" 

9,080 

4" 

17,252 

S" 

1  ,352 

5" 

9,307 

5" 

17,479 

7" 

1  ,589 

6" 

9,534 

6" 

17,706 

3" 

1  ,81 G 

7" 

9,761 

17,933 

9" 

2,043 

8" 

9,983 

8" 

18,160 

10" 

2,270 

9" 

10,215 

9" 

18.387 

11" 

2,497 

10" 

10,442 

10" 

18.614 

11" 

10,669 

^  M 
1  1 

18,841 

r"  0" 

2,7.:4 

4' 

0" 

10,896 

1 

/ 

0" 

19,061  ■ 

1" 

2,951 

1" 

11,123 

1" 

19,295 

2" 

3,178 

2" 

11,350 

2" 

19,5"^ 

3" 

3,405 

3" 

11,577 

3" 

19,7si 

4" 

3,632 

4" 

11 ,804 

4" 

19,976 

5" 

3,859 

5" 

12,031 

5" 

20,203 

6" 

4,086 

6" 

12,252 

6" 

20,^30 

7" 

4,313 

7" 

12,485 

7" 

20,  ^37 

8" 

4,540 

8" 

12,712 

8" 

20.  "C^ 

r 

4,767 

9" 

12,939 

9" 

:1 ,1  i ; 

■  10" 

4,994 

10" 

13,166 

10" 

21 ,338 

11" 

5,221 

11" 

13.393 

11" 

21 ,565 

2'  0" 

5,448 

5' 

0" 

13,620 

8' 

G" 

,/  -^3 

1" 

5,675 

1" 

13,847 

1" 

2" 

5,902 

2" 

14,074 

3" 

6,129 

3" 

14,301 

4" 

6.355 

4" 

14,528 

5" 

6,583 

5" 

14,755 

5" 

6,810 

5" 

14,982 

1/8" 

28.3-^'^ 

7" 

7,037 

7" 

15,209 

1/4" 

F6.7  0 

8" 

7,254 

8" 

15,435 

3/8" 

85.1.5 

9" 

7.491 

9" 

15,653 

1/2" 

113.500 

10" 

7,718 

10" 

15,890 

5/8" 

141.875 

11" 

7.945 

11" 

16,117 

3/4" 

170.250 

7/8" 

198.625 

*To  be  used  for  Instructional  purposes  only. 
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NAME 


PERFORMANCE  EXAMINATION 
TERMINAL  OPERATIOIMS 

PART  I 

T'.ie  in-'itriictor  will  ask  the  student  to  gage  a  storage  tank  and  take  the 
fcemperatr^e.   He  will  instruct  student  to  take  an  all  level  and  bottom  sam- 
ple and.  complete  the  sample  tag  on  at  least  one.   Evaluate  the  following. 


Task 

Me+-  .  -d  &  Technique 
Safety  Precautions 
Total  Innage  Gage 
E%W 

Temperature 
Bottom  Sample 
All  Level  Saimple 
Sample  Tag 


Allotted 
%  Points 


Score 


TOTAL 


25 


ERIC 


PS.  D-11-?^S-E 

NAME 


PERFORMANCE  EXAMINATION 
TEHMINAL  OPERATIONS 

PART  n 


The  instructor  wiU  evaluate  the  Students'  knowledge  and  ability  for  the 
following  specific  tasks  or  knowledge. 


Allotted 

%  Points  Score 


Identify  Valves 

Give  Purpose  of  Valves 

Perform  Maintenance  on  Valves 

Pipeline  Marking  Code 

Operation  of  Manifold 

Operators  Maintenance  on  Transfer  Pump 

Operation  of  Transfer  Pump 

Safety  Check  &  Inspection  of  Rail  Car 

Loading  Methods  of  Rail  Car 

Unloading  Method  of  Rail  Car 

Gaging  Rail  Car 

Sampling  Rail  Car 

Fire  Sz  Safety  Precautions 


TOIAL  50 

95o 


41 


930 

NIPUB  358(S0L) 


PETROLEUM  SUPPLY  SPECIALIST 
MOS  75W10 


SOLUTIONS  TO  PE'S  AND  EXAMS 

0 


SOLUTION  SHEET 


SECTION  I  -  TAMMS 
Siroation  ^1 
Requirement  ^1 

ANSWER 


3 

a. 

DA  Form  2408-1 

3 

b. 

Reading  Hours,  230 

3 

c. 

Fuel  ^ded,  five  gallons 

3 

d. 

Oil  added,  engine  1  qt 

3 

e. 

Is  equipment  operational 

Ref :    TM  38-750,  Chap  4,  para  4-5 
Situation  ^ 

Requirement  ^1  DA  Ibim  2400 

ANSSETv 

vr . 

3     a.     First  operator,  print  name 

3     b.     fX^erator  signature 

3     c.     Tline,  out  0800,  iji  1600,  total  0800 

3     d.      Eburs,  out  117,  in  120,  total  3 

Ref:    TO  38-750,  Chap  2,  para  2-2 

Situation  #3 

RfKiuirement  ^1  DA  Fonn  2404 

ANSWER 

vr 

3     a.      Signature  block  *8a 
3     b.      Time  block  8a 
3     c.      TO  itan  No  4 
3     d.      Status  (X) 

3     e.     Deficiencies,  Leaking  radiator 
Ref:    TO  38-750,  Cnap.  3,  para  3-4 


955 


/ 


SECTION  II  -  Fire  Fighting  Equipnent 
Situation 

RequiraTient  ti\  ■  r 

Vl*  ANSWER  - . 

3     a.     Water  Pump  (Ref. .  TM  10-1101,  Chap  16,  Sec  III). 

Situation  ^    '  '  '  i 

i 

Requirement  <<1  ■ 

wr   ■  ANSWER  ; 

3  a.  Foam  or  carton  dioxide  (Raf:  IM  10-1101,  Chap  16,  Sec  III) 
Situation 

Requlrqnent  ^1 

.  ■  ' ANSWIR 

DA  Form  253 
Ext  type,  water 

Riildiii^  nijnber  p  present  building 
Weight  enpty,  NA 
Rate  Cap,  2i  gallo?'. 
Date,  present  date 
Inspected:  initials 
Rerarks,  CK 

Name,  signature        ' . 
ReJ:    DA  Pam  385-3  ■     .      "  '^ 


wr 

3 

a. 

3 

b. 

3 

c. 

3 

d. 

3 

e. 

3 

f. 

3 

s. 

3 

h. 

3 

i. 

SECnCN  III  -  Checklist  for  Visual  Contamination 

There  is  no  solution  for  Section  III  due  to  the  nature  of  the  questions, 


VOLUME  CORRECTION 
SOLUTION  SHEET 


/'   lO'*  -  21,338.000 
+  170.250 

21,506.250    iniiage  (correct  answer)  . 

21,508  g.Tllons  rounded  off  (not  necessary  to  round  off) 


Total  measured  quantity  =  19,635.500 

-  255.^75 

19,380.125 

19,3J?0  gallons  -  net  volume  uncorrected 
rounded  off 


Round  off  A5.5°  API  to  A6°  API 
Multiplier  -  1.0051 


18,2A5 
X  1.0051 


net  voluir.e  uncorrected 


182A5 
91225 
182A500 

18,338.0495 


Innri;^e  -  7'  7U" 


Net  vol.;ne 
uncorrected 


20,770.5 
-  340.5 

20,430.0  gallons 


Round  off  A9.6°  API  to  50° 


I  Multiplier  =  .9973 


18,338  gallons  -  net  volume 
currecttd 


20,430  ^ 
X  .9973 

61290 
143010 
183870 
183870 

20,  37^.  .8390  >  gallons 

20,37:   .,allons  -  net  volume 

corrGcted  -  rounded  off 


<»3«f 
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IF.LD  MANUAL] 
NO.  10-69         ■  ! 


HEADQUARTERS 
DEPARTMENT  OF  THE  ARMY 
Washington,  D.C.,  31  October  1977 


PETROLI:U>    SUPPLY  POINT  EQUlPIVfENT  AND  OPERATIONS 


YHIS  MANUAL  CONTAINS  COPYRIGHTC^D  MATERIAL.  Information  on  p«g«s  1 0-1  and  1 0-2 1« 
laprintad  with  patmission  from  NFPA  30.  Flammabia  m^ui  Combustubla  Lici«jid«  Coda, 
^pyright  197C.  National  Fira  P^otacticn  Ataociation  BoK(>.'n.  MA.  TabiM  C'2.  C'3.  and  0*5 
Kr«  raprintad  by  p«rmiaaion  of  tha  Amarican  Sociafy  fcr  Taating  and  Matariala. 


FOREWORD 

This  maniral  is  divided  into  two  parts.  Part  one  describes 
petroleum-handling  equipment  §nd  its  use  by  TOE  units  in 
their  general  support,  direct  support,  and  unit  level 
operations.  Part  two  deals  with  class  III  supply  point 
operations.  It  includes  infoimation  on  safety;  quanti^.y  and 
quality  control;  set  up  and  management  of  a  class  III  supply 
point  and  assault  hoseline;  receipt,  storage,  and  issue  of  bulk 
and  packaged  petroleum  products  and  fuels;  and  bulk 
reduction.  This  manual  is  oriented  toward  tactical  field 
operations  and  deals  with  the  responsibilities  of  both 
management  and  operator  personnel.  It  can  be  used  in 
conventional  and  nuclear  warfare.  However,  the  mr^^nual 
cannot  be  cited  as  an  authority  for  requisitions.  Requisitions 
must  be  based  on  some  authority  such  as  tables  of  allowance 
or  tables  of  organization  and  equipment.  To  recomm^^nd 
changes  and  suggest  improvements,  send  comments  to  the 
Commandant,  US  Army  Quartermaster  School,  ATTN: 
ATSM-TD-TL,  Fort  Lee,  Virginia  23801.  Comments  should 
be  keyed  to  the  specific  page,  paragraph,  and  line  of  the  text 
in  which  the  change  is  recommended.  Provide  reasons  for 
each  comment  so  that  it  can  be  understood  and  evaluated. 

o 


*Thia  manual  luparsadai  TM  1 0*11 01 .  3  May  1 972.  including  all  changaa  and  chaptar  6  of  FM 

10-18.  30  ADril  1974. 
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SAFETY  PRECAUTIONS 


Safety  is  the  first  thing  you  must  be  awarn  of  when  you  work  with  petroleum 
products.  You  will  often  be  exposed  to  are,  health,  and  explosion  hazards.  You  must 
know  how  to  protect  yourself  and  use  syie  working  habits  so  that  you  won't  be  injured 
and  property  won't  be  damaged.  Chapter  J  C  of  this  manual  gives  safety  rules  you  must 
know  and  observe.  Some  of  these  rules  are  outlined  in  table  1  and  each  chapter 
throughout  this  manual  includes  some  safety  rules  you  must  obey. 


Table  1    Safety  precautions 


NO  SMOKING 

Strictly  enforce  NO  SMOKING  rules. 

NO  SMOKING  SIGNS 

Post  NO  SMOKING  WITHIN  50  FEET  signs  where  they  can  be  seen 

FIRE  EXTINGUISHERS 

Place  fire  extinguishers  and  other  firefighting  equipment  within  easy 
reach  but  where  they  will  be  safe  from  a  fire. 

FLAME-  AND  SPARK- 

PRODUCING  EQUIPMENT 

Don't  use  open  flames,  heating  stoves,  electrical  tools,  or  other  such 
apparatus  in  petroleum  storage  and  work  areas. 

EXPLOSIONPROOF  EQUIPMENT 

Use  only  authorized  tools,  equipment,  and  clothing.  2nd  explosionproof 
lights  and  flashlights. 

TOOLS 

Keep  tools  and  equipment  in  safe  and  good  working  condition 

BOND  AND  GROUND 
EQUlPMEiJl 

Bond  and  c^ound  pumps,  tank  vehicles,  and  storage  tanks. 

\OTCHED  HAND'  ^  NOZZLES 

Oon  t  use  nozzles  with  notched  handles  Tend  all  nozzles  constantly 
while  refueling 

If  you  must  use  notched-handle  nozzles,  make  sure  the  notches  are 
moojf^j'l  so  that  the  nozzles  must  be  held  open  by  hand  and  attended  at 
all  t.mes. 

3PILLS 

Try  not  to  spill  fuels.  C'ean  up  spills  at  once.  Repair  leaks  at  once  If 
needed,  replace  defective  hoses,  gaskets,  and  faucets 

CHAPTER 


PUMPS 


HAND-OPERATED  PUMPS 


One-Quart-Per-Stroke  Dispensing  Pump 

■  Description.  This  pump  (fig  1-1)  consists 
of  a  pump  assembly,  suction  pipe,  and 
discharge  tube.  It  can  be  installed  in  a  1  1/2- 
or  2-inch  drum  opening  and  on  the  600-gallon, 
skid-mounted  tank,  The  piston  is  raised  and . 
lowered  by  a  gear-and-rack  mechanism 
which  is  driven  by  a  crank  handle.  Turning 
the  handle  to  make  one  complete  stroke  of  the 
piston  delivers  1  quart  of  product.  The  handle 
must  then  be  returned  to  its  original  position 
before  more  product  can  be  delivered.  The 
pump  has  an  adjustable  stop  so  that  it  does 
not  deliver  too  much  or  too  little.  Product  is 
delivered  through  a  nondrip  nozzle,  which  is 
positionf^d  to  connect  with  an  adjustable 
swing  arm  return  tube.  The  return  tube  lets 
excess  product  drain  back  into  the  drum 
through  a  drain  channel  located  in  the  pump 
base.  If  the  work  area  is  not  under  cover,  the 
pump  suction  pipe  and  the  drum  vent  plug 
must  be  tightened  securely  and  protected 
with  a  waterproof  cover  when  the  pump  is  not 
in  use.  This  keeps  water  from  seeping  through 
the  drum  openings  and  contaminating  the 
product. 

■  Use.  The  l-quart-per-stroke  dispensing 
pump  is  used  chietly  to  transfer  lubricating 
oil  from  55-gallon  drums  into  smaller  con- 
tainers. 2-' 


Fi^urr  I  I.     I  quart  prr  strokr  dispi  .'isin^  pump 
mountt'd  in  a  S.i-^allnn  drum. 
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CHAPTER  1 


NOZZLE  BRACKFT 


Figure  1-2. 

12gpm  hand-driven 

dispensing  pump 

installed  in 

a  55 -gallon  drum. 


CRANK  HANDLE 


PUMP  HOUSING 


SUCTION  PIPE 


12-gpm  Dispensing  Pump  (100  Cycles  Per 
Minute) 

■  Description.  The  12-gpm  pump  (fig  1-2) 
consists  of  a  pump  assembly,  suction  pipe, 
discharge  hose,  and  valveless  uozzle.  The 
pump  is  designed  to  be  installed  in  a  1  1/2-  or 
2'inch  drum  or  tank  opening.  Depending 
rpon  manufacturer's  design,  the  pump  may 
b?  one  of  three  types:  rotary,  diaphragm,  or 
piston.  The  pump  discharges  through  an-  8- 
foot  length  of  3/4-inch  hose  with  nozzle. 
When  not  in  use.  the  nozzle  is  placed  in  the 
nozzle  bracket  on  the  discharge  fitting.  The 


pump  suction  pipe  must  he  tightened  securely 
to  the  drum  Vdri  plug  and  protected  with  a 
waterproof  cover  when  the  pump  is  not  in  use. 

■  Use.  T.Ae  [2-gpm  pump  is  used  to  transfer 
automjt'.ve  gasoline,  kerosene,  fuel  oil.  and 
diese!  fuel  from  55-gallon  drums»  600-galU)n 
skid-niounted  tanks,  or  other  petroleum 
containers  with  a  1  1/2-  or  2-inch  standard 
sLraight-pipe  thread-bung  opening.  (X 
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15-gpm  Dispensing  Pump  (22  Gallons  For 
100  Revolutions) 

■  Description.  This  unit  (fig  1-3)  consists  of 
a  hand-driven,  reciprocating  pump,  a  suction 
stub  assembly ,  a  hose  assembly,  a  nozzle,  and 
a  brace  assembly.  The  pump  body  is  mounted 
to  the  suction  stub  assembly,  which  fits  into 
the  2-inch  opening  of  the  drum.  The  suction 
stub  assembly  includes  a  telescoping  suction 
tube  and  a  threaded  bung  adapter.  The  pump 
is  operated  by  a  push-pull  action  of  the  lever; 


CHAPTER  1 


the  lever  drives  the  piston  within  the  pump, 
forcing  fluid  to  the  pump  outlet.  The  pump 
discharges  through  n  20-foot  length  of  1-inch 
synthetic  rubber  hose  and  a  standard  nozzle 
with  a  100-mesh  wire  cloth  strainer.  A  ground 
wire,  equipped  with  alligator  clamp  and 
bonding  plug,  is  attached  to  the  nozzle  to 
permit  electrostatic  bonding  between  the 
nozzle   and  other  equipment.  The  brace 


AND  ALLIGATOR  CLAMP 
AND  BONDING  PLUG 


Figure  l-.'J.  !^-^pm  hand  driven  dispcnsinf^  pump  mounted  in  a  55-^<ill()n  drum 
and  l5-^pm  filter  separator  connrctrd  for  refueling  aircraft. 
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assembly  is  attached  to  the  top  of  the  pump 
and  to  the  chime  of  the  drum  to  hold  the  pump 
securely  during  pumping  operations.  A  15- 
gpm  filter/separator  that  qualifies  under 
MILrF-890lC  mnst  be  used  with  the  pump 
when  refueling  aircraft.  The  pump  suction 
pipe  of  this  pump  must  also  be  tightened 
securely  to  the  drum  vent  plug  and  protected 
with  a  waterproof  cover  when  the  pump  is  not 
in  use.  More  information  on  the  15-gpm  hand- 


driven  dispensing  pump  is  in  TM  10-4930-201- 
13. 

■  Use,  The  15-gpm  pump  is  used  to  transfer 
fuels  from  55-gallon  drums  or600-gallon  skid- 
mounted  tanks  direct  to  equipment  fuel 
tanks.  If  no  other  aircraft  refueling  equip- 
ment is  available,  this  pump  may  be  used  to 
refuel  light  aircraft  if  a  15gpm 
filter  'separator  is  used  with  the  pump.  Q 


POWER-DRIVEINI  PUMPS 


12-  to  15-gpm  Dispensing  Pump 

■  Description.  The  service  station  pump 
(fig  1-4)  consists  of  an  electrically  operated 
pumping  unit  mounted  on  a  steel  frame  and 
inclosed  by  sheet-steel  panels. 

□  This  high-vacuum  rotary  pump  is 
connected  to  the  motor  by  a  V-belt  or 
coupled  directly  to  the  motor  shaft  exten- 
sion. 

□  The  electric  drive  motor  is  usually 
designed  for  115-  or  230-voIt,  ■  60-cycle, 
single-phase,  alternating-current  opera- 
tion; however,  special  electrical 
characteristics  are  available  when  re- 
quired. The  motor  is  rated  at  one-third 
horsepower. 

n  The  pump  discharges  product  through 
a  wire-reinforced  synthetic  rubber  hose 
and  compound  lever-type  nozzle.  If  the 
nozzle  has  a  lock'on,  latch-open  device. 


the  device  must  be  made  inoperable  and 
fixed  so  that  it  can*t  be  locked  in  the  open 
position.  The  lever  must  be  held  open 
manually  to  prevent  overfilling  and 
spilling.  Between  issues,  the  discharge 
nozzle  is  p).aced  in  a  locking  device  on  the 
side  of  the  pump  body.  The  lockingdevice 
also  serves  as  a  motor  control  switch. 

■  Use.  Service  station  pumps  aire  designed  to 
transfer  gasoline  from  underground  storage 
tanks  to  equipment  fuel  tanks.  They  are 
usually  installed  in  permanent  fuel  stations 
or  motor  pools  where  a  large  number  of 
vehicles  are  serviced  each  day.  Service 
station  pumps  include  a  15-gpm  pump  for 
light  to  medium  vehicles  and  a  22-  to  25-gpni 
pump  for  heavy  and  tracked  vehicles  and 
equipment.  The  15- to  25-gpm  pumps  mustnot 
be  used  to  fill  storage  tanks  or  compartments 
of  tank  trucks. 
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Figure  1-4.  Service  station  dispensing  pump. 


REGISTER  ASSEMBLY 


^VISIGAGE  ASSEMBLY 
^  (NOT  USED  ON  MILITARY  MODELS) 


-HOSE  ASSEMBLY 


DOOR  PANEL  ASSEMBLY 


■  Inspection.  The  pump  must  be  checked 
each  day  to  make  sure  there  are  no  leaks, 
cracks,  or  broken  glass;  the  housing  is  firmly 
anchored;  the  side  panels  are  in  place;  the 
hose  bracket  is  firmly  attached;  and  a  nozzle 
protector  is  available.  The  nozzle  and  hose 
must  be  checked  often  to  make  sure  the  nozzle 
is  free  of  leaks,  cracks,  or  breaks  and  the  lever 
guide  is  in  place:  and  the  hose  is  free  of  cuts 
and  other  defects.  Defects  must  be  corrected 
as  soon  as  practicable.  In  addition,  the  pump 
meter  must  be  calibrated  as  directed  in  TM  5- 
678. 


50-gpm  Gasoline-Engine-Driven  Pumping 
Assembly  for  Bulk  Transfer  of  Flammable 
Liquids 

■  Description.  The  50-gpm  pumping 
assembly  (fij^  1-5)  consists  of  a  pump  ancl 
en^ne  assembly  mounted  on  an  oval 
aluminum  base.  The  assembly  has  sections  of 
suction  and  discharge  hose,  two  I  T  2-inch 
dispensing  nozzles,  a  drum-unloader  suction 
stub,  and  two  toolboxes  containing  tools  and 
accesscmes.  The  pumping  assembly  is 
equipped  with  a  carrying  handle  and  fits  into 
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DRUM  SUCTION  STUB 


SUCTION  AND  DISCHARGE  HOSE 


NOZZLE 


.  '  SUCTION  PORT 

<*     -  . 

DISCHARGE  PORT 
-     "-  PUMP 
TOOLBOX 


^Vr^'ir'''  NOZZLE 


GROUNDING  ROD 
FUEL  TANK 
ENGINE 


CARRYING  HANDLE 


Fi^ur^e  1-5.  oO-^pm  pumping  assembly. 


a  rectanj^ular  aluminum  box  that  can  be  used 
as  a  cam^nj^  case.  The  box  has  an  oval  inner 
compartment  to  hold  the  mounting  base  of 
the  pump  and  en^ne  assembly.  An  outer 
compartment  holds  the  coiled  lengths  ui'hose. 
the  drum-unloader  suction  stub,  the  ground 
rod,  and  the  muffler.  The  dispensing  nozzles 
are  stored  in  mounting  brackets  on  the 
underside  of  the  box  lids.  The  pump  assembly 
must  be  bonded  and  grounded  before  opera- 
tic>n  (page  10-7).  TM  10-^320-202-15  and  TM 
'>^!520-237-15  contain  information  on  the 
operation  arid  maintenance  of  oO-gpm 
assemblies. 

□  Pump.  The  pump  assembly  is  a  self- 
priming,  centrifugal  gasoline  pump.  The 
pump  is  coupled  to  the  engine  by  an 
intermediate  adapter,  and  the  pump 


impeller  is  mounted'  directly  on  ah 
extension  of  the  engine  crankshaft. 
Pump  suction  and  discharge  ports  have 
1  1/2-inch,  quick-coupling  adapters  with 
dust  caps. 

□  Engine.  The  dispenser  has  a  one- 
cylinder  four-cycle,  air-cooled  gasoline 
engine. 

□  Hose  and  fittings.  Two  25  foot 
sections  of  1  1/2'inch.  wire-reinforced 
suction  hose  and  two  50-foot  sections  of 
1  1/2-inch  collapsible,  synthetic  rubber 
discharge  hose  come  with  the  pumping 
assembly.  Each  section  of  suction  hose  is 
fitted  with  a  1  1/2-inch,  female,  quick- 
couplinghalfononeendanda  1  1/2-inch, 
male  quick-coupling  half  on  the  other. 
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The  discharge  hoses  have  1  l/'2-inch 
female,  quick-coupling  halves  on  both 
ends.  AJl  quick-coupling  halves  are  fitted 
with  dust  caps  or  plugs. 

■  Use.  The  50-gpm  portable  pumping 
assembly  is  used  to  transfer  fuel  from  one 
bulk  storage  tank  to  another  and  from 
storage  tanks,  tank  cars,  and  tank  vehicles  to 
55-gallon  metal  drums,  500-gallon  collapsible 


Fi^urr  I  6.  Hose  and  fUtirm  kit  for  pumping  asaembly. 

Hose  and  Fitting  Kit  for  50-gpm  Pumping 
Assembly 

The  hose  and  fittinp:  kit  (fig  1-6)  is  used  to 
adapt  the  50'j?pm  pumping  assembly  to  fill  5- 
Kallon  pjasoline  cans  and  dispense  directly 
into  vehicle  fuel  tanks.  The  basic  kit  consists 
of  two  y-branches»  four  25-foot»  collapsible 


drums,  vehicles,  and  aircraft.  When  air<!raft 
is  refueled,  the  50-gpm  filter/separator  must 
be  used.  With  the  suction  stub  attached  Ijj^e. 
suction  hosi,  the  pumping  assembly  can  be 
used  to  empty  55-gallon  » drums.  When 
equipped  with  a  hose  and  fitting  kit  (page  1-7), 
it  can  be  used  to  fill  5-gallon  gasoline  cans 
and  refuel  vehicles.  The  pumping  assembly  is 
also  issued  as  part  of  the  can- and  drum 
cleaning  machine  (page  ^-1).  ® 


discharge  hoses,  and  four  1-inch  dispensing 
nozzles.  Dust  caps  and  pluj,^s  are  also 
supplied.  When  the  kit  is  used  with  the 
pumping  assembly,  the  two  1  1/2-inch 
nozzles  are  replaced  by  the  two^  Y-branches. 
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.•  -  Four  1-inch  hoses,  each  fitted,  with  a  ^dis- 

•>      charge  nozzle,  are  then  attached  to  the  Y- 

jv^  branches.  The  kit  comes  :n  3  carrying  case. 

The  items  in  the  case  ^re  four  1-inch  dust 
caps;  two  1  1/2-inch  dust  plugs;  four  l-inch 

^  dust  plugs;  four  collapsible  discharge  hose 

assemblies  (each  1  inch  by  25  feet  long  with  a 
male  and  female  quick-coupling  half);  four  1- 
inch  manual  fuel  and  oil  servicing  nozzles", 
and  two  1  1/2-  by  1-inch  Y  branches. 
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100-gpm  Gasoline-Engine-Oriven  Pump- 
ing Assembiy  for  Bulk  Transfer  of  Flam- 
mable Liquids 

■  Description.  The  100-gpm  puipping 
assembly  (ng  1-7)  consists  of  a  gasoline- 
engine-driven  pump  mounted  6^n  a  frame,  a 
rigid-wall  suction  hose,  two  discharge  hoses, 
and  two  manually  operated  hose  nozzles.  The 
unit  must  be  grounded  before  operation.  TM 
5-4320-259-12  gives  information  on  the  opera- 
tion and  maintenance  of  the  100-gpm  pump- 
ing assembly.  Another  100-gpmi  pumping 
assembly,  used  as  a  component  ofthe  forward 
area  refueling  equipment  (FARE)  system,  is 
discussed  on  page  5-1. 

□  Pump.  The  centrifugal  pun\p  is 
coupled  directly  to  the  engine.  T-he  puoip 
impeller  is  mounted  on  the  threaded  end 
of  the  engine  crankshaft.  After  it  is 
primed  the  first  time,  the'  pump  is  self- 
priming.  The  pump  has  a  1  1/2-inch 
suction  port,  and  it  discharges  through  a 
pipe  cross.  The  two  side  ports  ofthe  pipe 
cross  are  used  for  hose  connections  while 

■  the^upper  port  is  used  for  priming.  All 
ports  on  the  pump  are  fitted  with  caps  to 
keepout  dirt  when  the  pi^mp  is  not  in  use, 

□  Engine.  The  dispenser  is  an  air- 
cooled,  one-cylinder,  gasoline-driven, 
four-stroke-cycle  engine.  It  develops  2 
1/2-horsepower  at  3,6fJ^  revolutions  per 


1-8 


8 


minute  (rpm).  Its  speed  is  controlled  by  a 
mechanical-flyball  governor  which  con- 
^   trols  the  opening  and  closing  of  the 
^     carburetor  throttle.  The  engine  is  splash 
lubricated. 

□  Hoses  and  nozzles/The  suction  and 
discharge  hoses  have  quick-disconnect 
fittings  so  thai  they  can  be  easily 
attached  to  the  related  ports.  The  10-f(^ot 
section  of  suction  hose  is  stored  on  top  of 
the  pumping  assembly.  The  two  25-foot 
sections  of  discharge  hose  are  stored  in 
containers  mounted  on  each  side  of  the 
pump.  Two  manually  operated  nozzles  to 
coQtrol  the  flow  of  liquid  are  attached  to 
the  ends  of  the  discharge  fioses.  The 
nozzles  have  quick-disconnect  connec- 
tors. ♦ 

■  Use.  The  100-gpm  pumping  assembly  is 
used  to  transfer  fuel  from  storage  tanks,  tank 
cars,  and  tank  veFhcles  to  5-gallon  cans,  55- 
gallon  drums,  and  500-galloh  collapsible 
drums.  It  can  also  be  used  to  refuel  vehicles 
and  aircraft.  When  an  aircraft  is  refueled,  the 
lOO'gpm  filter/separator  must  be  used.  w 
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Figure  18. 
■}50-gpm. 

pumping  assembly. 


TOOLBOX 
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350-gpm  Pumping  AssembSy  for 
Transfer  of  Flammable  Liquids 


Bulk 


■  Description.  The  350-gpm  pumpinj^ 
assembly  (fi^^  1-8)  is  mounted  on  a  two-wheel, 
pneumatic-tired  trailer  that  has  a  towhar 
which  can  attached  to  a  jeep  or  a  l/A-ion 
truck.  Himever,  the  assembly  should  be 
towed  for  only  short  moves  in  the  immediate 
;)rea  of  operation.  If  the  pumping  assembly 
has  to  be  moved  for  a  longer  distance,  it 
should  be  loaded  on  a  2  1/2-ton  truck  or  a 
flatbed  trailer.  The  assembly  must  be  braced, 
blrnjked,  and  tied  down  before  it  is  moved  on 
these  vehicles.  When  the  pumping  assembly 
IS  operated,  the  ground  rf)d  and  cable  must  be 
used  b«M:ause  the  unit  does  not  cfjm<?  in 
contact  with  th*»  ^jround,  TM's  ;')  -j;i2()-218-15 
and  i')"\',V2,i)'272''\'\  hav«»  mf)re  information  on 
th**  .TjO-gpm  pumping  assembly, 

□  Pump.  The  self-priming  centrifugal 
pomp  is  rated  rit  .ir>()  gj>ni  at  about  Hi) 


pounds  per  square  inch  (psi)  (275  feet  of 
head.  0.725  specific  gravity  (sp  gr)).  It  has 
doubK^  inlets  end  outlets,  and  gate 
valves  coi  trol  all  ports. 

□  Engine,  The  pump  is  driven  by  a  four- 
cylinder.  air-cof)led,  gasoline  engine.  The 
starter  switch  is  located  on  the  instru- 
ment panel.  Gages  on  the  panel  show 
engine  vacuum,  oil  pressure,  revolutions 
per  minutf;,  pump  suction  and  discharge 
pressures,  and  hours  f)f  operation. 

■  Use.  The  350-gpm  pumping  assembly  is 
used  mainly  with  the  fuel  system  supf)ly  point 
(page  6-2).  It  moves  fuel  from  the  source  i  f 
supply  to  the  tanks  anrl  from  the  tanks  to  the 
dispensing  e(juipment.  The  pump  may  alsr;  be 
used  with  any  of  the  collapsible  tanks  now 
used  by  th.e  Army  and  with  the  ^1-inch 
lH)seline  r)Utfit  ^as'-'niilt  boseline).  w 
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STORAGE  CONTAINERS 


CONTAINERS  AND  HANDLING  EQUIPMENT 
FOR  PACKAGED  PETROLEUM  PRODUCTS 


Packaged  Petroleum  Products  and  Fuels 

Packaged  petroleum  products  are  not  the 
same  as  packaged  petroleum  fuels.  Both  are 
described  below, 

■  Products.  Packaged  petroleum  products 
(class  III  A3  and  W6)  include  lubricants, 
greases,  hydraulic  fluids,  and  other  specialty 
products  that  have  been  packaged  at  the 
procurement  source.  They  are  received  direct- 
ly from  the  vondor  or  issued  through  general 
supply  depots  or  supply  points  following 
Military  Standard  Requisitioning  and  Issue 
Procedures  (MILSTRIP). 

■  Fuels.  Packaged  petroleum  fuels  include 
fuel  in  containers  of  500  gallons  or  lei^s.  The 
containers  used  most  often  are  5-gallon  cans, 
55-gall()n  drums,  and  oOO-gallon  collapsible 
drums.  P'uels  are  usually  issued  in  bulk.  The 
need  to  transfer  bulk  petroleum  fuels  to 
packaged  containers  depends  on  such 
operational  factors  as  the  quantitiej^  required 
for  daily  operations,  the  capabilities  of  the 
units  to  receive  and  store  fuels,  the  existence 
of  a  bulk  distribution  .system,  and  the  tactical 
situation.  (Zi 


5-Gallon  Gasoline  Can 

■  Description.  The  5-gallon  gasoline  can 
(fig  3'1)  is  made  of  20-gage  sheet  steeL  The 
welded  body  is  clinched  to  the  bottom  chime 
by  a  double  seam.  The  head,  welded  to  the  top 
of  the  body,  is  fitted  with  three  carrying 
handles  and  a  2-inch  threaded  flange  with 
closure  assembly.  A  vent  tube  is  welded  to  the 
underside  of  the  head  and  connected  to  a 
small  vent  hole  in  the  flange.  The  vent  makes 
the  product  flow  freely  when  it  is  poured  from 
the  can.  The  can  is  closed  by  a  threaded  plug 
which  screws  into  the  flange.  The  plug  is 
attached  to  the  can  by  a  swivel  wire,  swivel- 
wire  hasp,  connector  link,  and  cotter  pin.  It  is 
fitted  with  a  synthetic-rubber  gasoline- 
resistant  gasket.  The  plug  can  be  removed 
from  the  flange,  and  a  flexible  spout  (instet,  fig 
3-1 )  can  be  put  in  its  place  to  help  pour  product 
from  the  can.  A  cap  and  screen  can  be  screwed 
into  ihi'  end  of  the  spout  to  screen  out  gross( 
sediment.  ' 

■  Use.  The  .5-gallon  can  is  used  to  issue  small 
quantities  of  gasoline  to  using  units.  It  is 
especially  useful  when  conditions  are  such 
that  the  container  must  he  carried  by  hanfi. 
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■  Description.  The  55-};all()n  drum  (fi^;.'>-2) 
is  made  of  either  Ki-  or  18-^af^e  hoL-rolled 
sheet  steel.  It  has  rollin»i  hoops  with  an 
enam.eled  exterior  finish.  The  drumheads  are 
held  to  the  cylindrical  body  by  double-seamed 
chimes.  Chimes  on  the  Ui-ga^c  drum  are 
reinforced  by  a  stnp  uf  sheet  steel  unset.  f\\i'\- 
'2).  Two  tlanged  closures,  a  Ll-inch  plu^^  and  a 
A  ^'inch  pluj^  (vent),  are  mounted  in  the  top 
head  of  each  drum.  The  H)-^ra^^e  drum  is  more 
durable  than  the  IH-^r^^e  drum  and  can  be 

CV7  ■ 


reused.  The  lS-<;a^'e  drum  is  mainly  a  one- 
time shipper.  Product  can  be  dispensed  from 
the  drum  by  a  hand-driven  pump  mounted  in 
the  2-inch  chjsure.  A  drum-unloader  suction 
stub  can  be  connected  to  the  suction  hostMjfa 
power-driven,  pompin^;  assembly  to  empty  the 
drum.  When  the  drum  is  in  a  horizontal 
position,  a  drum  faucet  can  be  installed  in  the 
•  I  1-inch  closure  to  draw  off  small  quantities 
of  product.  The  r>r)-^allon  drum  has  an 
authorized  capacity  of  ~)\  ^^allons  for  fuels 
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Figure  :i^'2.  55 -gallon  drum. 
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with  flashpoints  lower  than  80^  F  and  55 
Kallons  for  fuels  with  Hashpuints  higher  than 
MJ'  F.  The  elusure  consists  of  a  threaded 
Hanj^e  pressed  into  the  drumhead,  a  male 
threaded  plu^^  and  a  synthetic-rubber  gasket, 
Both  closures  un  any  one  drum  should  be  of 
the  same  typereither  Kieke  or  Trisur?,  A  Rieke 
plug  can  be  screwed  into  a  Trisure  tlange.  or 
vice  versa,  but  it  will  usually  leak.  The  two 
designs  are  not  the  same,  and  part  of  one 
can't  be  used  with  part  i;f  the  other.  The  plug 


and  gasket  must  match  the  flange  (fig  3-3). 

■  Use.  The  55-gallon  drum  is  used  to  issue 
fuel  and  lubricaiing  oil  to  u,sing  units.  It  can 
be  used  in  mo.^^i  situations.  However,  it  can't 
be  used  when  the  terrain  or  tactical  situation 
makes  it  necessary  to  deliver  fuel  in  con- 
tainers that  can  bt,*  hand-carried.  2 
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500-Gallon  Liquid  Fuel  Collapsible  Fabric 
Drum 

■  Description.  The  two  models  of  the  500- 
^allon  collapsible  drum  now  in  use  are  the 
lun^^  drum  (model  ■lC-l."».')-0;3r)(>2)  and  the 
shurtie  drum  (m{xlel  o-N-lBl-l ).  The  two 
drums  are  descnberl  lielow  and  more  informa- 
tion is  in  TM  lU-Sl  l()-2()l-N. 

□  Long  50()-gallon  collapsible 
drum,  model  4C-135-03562.  the  lon^' 
500-gallon  collapsible  drum  is  a  non- 
vented  container  made  of  fabric  im- 
pregnated with  fuel-resistant,  synthetic 
rubber.  The  drum  has  a  closure^plate  on 
each  end.  The  plates  are  tied  together 
inside  the  drum  with  support  cables  su 
that  they  do  not  expand  in  length  when 
the  drum  is  filled.  Each  closure  plate  has 
a  swivel  ring  with*  two  anchor  shackles 
to  provide  points  where  a  lifting  slinij  or 
towing  and  liftin^^  yoke  can  be  attached.^ » 
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It  can  also  be  used  to  tie  the  drum  to  a 
vehicle.  The  drum  is  filled  and  emptied 
through  an  elbow  coupler  valve  and 
check  valve  adapter  in  the  front  closure 
plate.  The  elbow  coupler  valve  that 
comes  with  the  drum  is  attached  to  the 
check  valve  adapter.  When  the  pressure 
control  (below)  is  used  for  the  filling 
operation,  the  discharge  hose  of  the 
control  is  attached  to  the  elbow  coupler 
valve;  when  the  pressure  control  is  not 
used,  the  hose  of  the  pumping  assembly 
is  attached  direct  to  the  elbow  coupler 
valve.  A  filled  drum  is  about  6  feet  8 
inches  long  and  3  feet  10  inches  in 
diameter.  It  is  designed  for  a  regular 
working  pressure  of  4  to  5  psi  and  a  top 
working  pressure  of  45  psi.  The 
collapsed  drum  can  be  folded  so  that  it 
can  be  moved  by  trucks.  Repair  kits  for 
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500-gallon  collapsible  drums  (below)  can 
be  used  for  temporary  repair. 

n  Shortie  SOO-gallon  collapsible 
drum,  model  5-14-191-1.  The  shortie 
drum  ( fig  3-^ )  is  similar  to  the  long  drum. 
Both  have  the  same  capacity.  They  can 
be  towed  and  handled  in  the  same  way 
when  filled  and  folded  in  the  same  way 
when  empty.  However,  the  two  models 
differ  in  size.  Wlien  filled,  the  shortie 
drum  is  about  5  feet  2  inches  long  and  A 
feet  5  inches  in  diameter. 

□  Pressure  control.  The  pressure 
control  is  used  to  keep  from  pumping  too 
much  fuel  into  the  nonvented  collapsible 
drum  and  possibly  rupturing  it.  It  is  used 
between  the  pumpinf^  assembly  dis- 
charge line  and  the  drum.  The  pres^surc 
control  stops  the  flow  of  product  when  the 


pressure  inside  the  drum  reaches  5  psi.  A 
recycling  valve  marked  STOP  can  be 
used  to  stop  the  flow  manually.  A 
recycling  valve  marked  FILLcan  be  used 
to  restart  the  flow.  Figure  3-5  shows  the 
pressure  control  connected  for  filling  a 
drum. 

□  Emergency  repair  kit.  The 
emergency  repair  kit  (fig  3-6)  is  used  for 
temporary  repairs  only.  In  other  words,  it 
contains  items  to  stop  leaks  until  the 
operator  can  empty  the  drum.  There  are 
two  parts  to  the  repair  kit;  types  I  and  11. 
Type  I  is  used  for  holes  no  larger  than  3/8 
inch.  Type  II  is  for  holes  larger  than  3/8 
inch  and  tears  up  to  7  inches.  The 
installation  of  tapered  sealing  plugs  and 
sealing  clamps  is  discussed  on  page  14- 
13.  Repaired  drums  should  not  be  towed. 
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TYPE  II 


REPAIR  KIT 
CONTAINER 


PROTECTIVE  H00D-t4^  "  .-^^^ 


ri   ^  ^ — SEALING  PLUGS 

\/ SEALING 
W  CUMPS 


FOR  HOLES  GREATER  THAN  THREE-EIGHTHS  INCH 
AND  FOR  TEARS  UP  TO  7  INCHES. 


CANVAS  POUCH 


ROTARY  CUniNG 
TOOL 


FOR  HOLES  NOT  GREATER  THAN  THREE-EIGHTHS  INCH. 


Fifiure  3-6.  Emergency  repair  kit. 


lifted;  or  moved  until  they  have  been 
emptied.  They  should  then  be  taken^at 
once  to  the  maintenance  facility  for 
permanent  repair. 

■  Use.  The  500-gallon  collapsible  drum  is 
used  to  supply  fuel  to  isolated  ground  troops. 
The  drums  can  be  used  for  storage.  Filled 
drums  can  be  towed  or  rolled  by  hand  a  short 
distance  to  a  dispensing  area,  used  with  a 
tiedown  kit  to  convert  cargo  trucks  into  fuel 
carriers,  and  dropped  from  or  delivered  by 
aircraft. 

□  Towed  by  truck.  A  filled  drum  can  be 
towed  a  short  distance  to  a  dispensing 
area  by  a  cargo  truck  (fig  3-7).  A  towing 
and  lifting  yokf  must  be  used,  and  the 
drum  must  not  be  towed  over  sharp 
objects  or  rough  j^ound. 

□  Carried  by  truck.  Collapsible  drums 
can  be  carried  from  a  filling  site  to  a 
dispensing  area  in  2  1/2-  or  5-ton  cargo 
trucks  (fig  3-8)  or  on  a  stake  or  platform 
trailer.  Tiedown  kits  are  used  to  hold  the 
drums  during  transport. 

□  Carried  by  aircraft.  Filled  drums 
can  be  dropped  by  parachute,  delivered 
by  aircraft  sling  load  (fij^  3-9),  or 
transported  as  air  carc:o.  The  drumy  must 
not  be  free-fall  airdropped.  Rigging?, 
loading,  and  dropping  procedures  in  TM 
10-500-6^  and  TM  55-^5041  must  be 
followed. 
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Handling  Equipment 

Items  of  equipment  used  to  handle  packaged 
petroleum  containers  are  discussed  below. 
Appendix  A  has  publications  that  give 
instructions  for  use  of  the  equipment. 
Precautions  must  be  taken  to  avoid  sparks 
when  using  this  equipment.  All  internal 
combustion  engines  must  be  equipped  with 
spark  arresters.  If  the  item  of  equipment  is 
electric'powered  it  must  be  equipped  with 
explosionproof  wires  and  motors. 

■  Forklift  Trucks.  Forklift  trucks  can  lift, 
stack,  and  carry  containers  within  the 
storage  area,  and  they  can  handle  heavy  or 
palletized  containers. 

■  Drum-Handling  Attachments.  Drum- 
handling  attachments  are  used  with  forklift 
trucks  to  lift  and  carry  55-gallon  drums.  The 
two  types  of  attachments  are  the  fork  type  (fig 
340)  and  the  chime-ring  hook  type  {fig  3-11). 
The  fork  attachment  is  used  when  the  trucks 
are  working  on  level  or  smooth  ground.  This 


attachment  fits  on  the  upright  of  a  forklift 
truck  and  can  handle  three  filled  drums.  The 
chime-ring  hook  attachment  is  used  when 
trucks  are  on  rough  ground.  This  attachment 
also  fits  on  the  upright  of  a  forklift  truck.  It 
can  handle  only  two  filled  drums. 

■  A-Frames.  A-frames  and  winches  are 
mounted  on  the  front  of  trucks  and  are  used  to 
lift  and  carry  containers.  Chime  hooks  are 
generally  used  with  A-frames  and  are  very 
useful  in  moving  two  or  three  55-gallon  drums 
at  a  time. 

■  Conveyors.  Wheel  or  roller  type  con- 
veyors help  move  cans  and  drums  wathin  a 
storage  area.  They  can  be  used  on  a  level  or  an 
inclined  plane.  Power-driven  conveyors  are 
sometimes  used  to  load,  unload,  and  stack 
cans  and  drums. 

■  Skids.  Skids,  made  of  long  wooden  planks 
or  other  suitable  material,  aid  in  loading, 


Figure  -i'lfy    Furh  t ypr 

d  rumhandhriK 
attachment. 
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unloading,  and  stacking  petroleum  con- 
tainers. 

■  Cranes.  Cranes  (fig  3-12)  of  various 
designs  and  capacities  are  often  used  to 
handle  packaged  products  and  fuels  at  large 
storage  areas.  A  drum-handling  sling  that 
can  handle  six  filled  drums  at  a  time  can  be 
used  with  the  cranes. 

■  Empty-Drum  Track.  The  empty-drum 
track  is  made  of  aluminum  or  other  suitable 
material.  It's  built  in  sections  that  hook 
together.  The  track  is  used  to  roll  empty 
drums  to  and  from  storage  stacks.  Q 


Figure  3-11.  Chime-ring  hook  type  drum-handling 
attachment. 


Figure  3-12.  Crane  with  dram-handling  sling. 
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Introduction 

Bulk  petroleum  products  include  those 
petroleum  products  transported  in  pipelines, 
tankers,  tank  cars,  tank  vehicles,  and  other 
bulk  carriers.  Containers  discussed  in  this 
section  are  used  to  store  and  deliver  bulk 
petroleum  products  in  quantities  over  500 
gallons.  Q 

600-GALLOIM  METAL  TANK  WITH  SKIDS 

The  600-gallon,  metal,  skid-mounted  tank 
(page  7-2)  is  a  part  of  the  tank  unit  (page  7-1) 
and  the  tank  and  pump  unit  (page  7-2)  used  to 
transport  bulk  petroleum  fuel  on  trailers  and 
cargo  trucks.  The  tank  can  also  be  removed 
from  the  trailer  and  cargo  truck  and  used  for 
aboveground  storage  of  fuel.  Hand-operated 
pumps  (page  1-2  and'l-3)  can  then  be  used  to 
pump  the  fuel.  The  tank  is ^ssued  as  a 
separate  item  if  there  is  a  need  and  an 
authorization  for  it.  © 

3,000-Gallon  Collapsible  Fabric  Tank 

■  Description.  The  3,000-gallon  collapsible 
fabric  tank  it  made  of  single-ply  elastomeric- 
coat^d  nylon.  It  has  four  carrying  handles,  a 
filler/ discharge  assembly,  and  a  vent  fitting 
assembly.  The  tank  has  a  hose  and  gate  valve 
assembly  and  emergency  repair  items  (page 
3-14),  When  filled,  the  tank  is  about  12  feet  6 
inches  square  and  4  feet  high. 

□  Filler/Discharge  Assembly.  The 
filler/discharge  assembly  (fig  3-13)  is 
located  on  top  of  the  tank.  It  consist?  of 
an  access  door  fitting,  a  4-inch  suction 
stub,  an  oval  closure  plate,  a  4-inch 
flanged  adapter  coupled  to  a  4-inch  eibow 
fitting,  and  a  4-inch  dust  cap. 


4-lNCH  90-DEGREE  ELBOW 


4-INCH  DUST  CAP 


OVAL  CLOSURE  ^o^^ 
PLATE 


0-RING 
GASKET 


ACCESS  DOOR  FIHING 


^•INCH  SUCTION  STUB 


Fi^m  re  .'i  ■}:>.   Filler  disc  ha  ri^e  assemh  l\ 
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FLAME  ARRESTOR  -^fx^ 


2-INCH  PIPE 


FLANGED.  MALE 
COUPLING  HALF 
QUICK 

DISCONNECT 


THREADED. 

FEMALE  COUPLING  HALF. 
QUICK  DISCONNECT 


VENT  FLANGE  ATTACHMENT 


Fi^ute  .i  /V.    Vent  fitting  assembly 

(same  for  all  collapsible  tanks/. 


□  Vent  fitting  assembly.  The  vent 
fitting  assembly  (fig  3-14)  is  located  on 
top  of  the  tank  near  the  filler/discharge 
assembly.  It  consists  of  a  vent  flange 
attachment,  a  2-inch  quick-disconnect 
male  coupling  half  connected  to  a  2-inch 
quick-disconnect  female  coupling  half,  a 
2-inch  dust  cap,  a  2-inch  vent  pipe,  a 
flame  arrester,  and  a  pressure-relief  cap 
with  gasket.  The  pressure-relief  cap  of  the 
vent  assembly  opens  automatically 
when  the  vent  assembly  is  subjected  to 
an  internal  pressure  of  3  inches  of  water. 

r  Hose  and  valve  assembly.  The 

3,G00-gallon  collapsible  tank  comes  with 
a  hose  and  valve  assembly  to  help 
transfer  the  product,  because  this  tank  is 
issued  as  a  separate  item  and  not  as  part 
of  a  system.  The  assembly  consists  of  a  4- 
to  3-inch  reducer,  a  3-inch  wire-reinforced 
hose  assembly  (4  feet  long),  and  a  3-inch 
gate  valve.  The  4-inch  female  of  the 
reducer  is  connected  to  the  4-inch  elbow 
fitting  of  the  filler  discharge  assembly 
on  the  tank.  The  other  end  of  the  reducer 
is  a  3'inch  male.  It  is  connected  to  the  3- 
inch  hose  assembly  which  in  turn  is 
coupled  to  the  3-inch  gate  valve. 

■  Use.  The  3.000-gallon  collapsible  tank  is 
used  for  temporary  ground  storage  of  liquid 
fuels.  With  the  hose  and  valve  assembly 
attached,  the  tank  can  receive  and  dispense 
bulk  petroleum  fuels.  The  tank  is  generally 
used  in  small  bulk  petroleum  operations 
where  the  fuel  system  supply  point  ( page  6-2) 
and  the  50.000-Kallon  collapsible  tank  (page 
3-13)  are  impractical.  £ 
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Figure  3-lr).   lO.OOD-^allon  collapsthU'  tank. 


10,000-Gallon  Collapsible  Fabric  Tank 

>  Description.  The  10.00()-;^allon  collapsi- 
ble taijric  tank  (fi^^  o-l3)  looks  a  loi  liku  the 
•  J.iJOO-^allon  collapsible  tank.  It  is  made  of 
siti^^le  ply  elastoineric-coated  nylon.  It  has  six 
(*arryin^^  han{iles.  a  filler  dischar^^e 
assembly,  a  vent  tutini^  assembly,  and  a 
<lrain  fiuini^  assembly.  The  tank  also  has 
emergency  repair  items  (paue3'14).  When 
tilled,  the  lank  is  about  JO  teet  <>  inches  souare 
and  1  feet  hiirh. 


CI  Filler/discharge   assembly.  The 

filler  dischari^e  assembly  (fi^  .Mo)  is  on 
top  of  the  tank.  It  is  similar  to  that  of  the 
3.(»i)0-*^allon  collapsible  lank.  Pa^^e  o-lO 
lists  the  parts  of  the  filler  dischaw* 
assembly. 

Z  Vent  fittinj^  asst»ml)ly.  The  vent 
fittinu^  assembly  :\.  \  \  )  is  located  on 
top  of  the  tank  near  the  filter  dischar^^e 
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assembly.  It  is  just  iike  the  one  on  the 
3,000-gaIlon  collapsible  tank.  Page  3-11 
lists  the  parts  of  the  assembly.  The 
pressure-relief  cap  of  the  vent  assembly 
on  the  10,000-gallon  collapsible  tank 
opens  automatically  when  the  vent 
assembly  is  subjected  to  an  internal 
pressure  of  3  inches  of  water. 

□  Drain  fitting  assembly.  The  drain 
fitting  assembly  is  used  to  remove  water. 
It  is  located  on  the  bottom  of  the  tank  and 
it  consists  of  a  vent  flange  attachment,  a 
drain  fitting,  and  a  plug  and  chain.  The 
assembly  has  a  6-foot  length  of  I/2-inch 
nonwire-reinforced  hose  assembly  with 
male  fittings  on  both  ends  and  a  1/2-inch 
rising-stem  gate  valve.  These  items  are 
attached  to  the  drain  fitting  assembly  to 
help  drain  water  from  the  tank. 

■  Use.  The  10,000-gallon^collapsible  storage 
tank  is  used  to  store  petroleum  products'.  It  is 
usually  a  part  of  the  fuel  system  supply^point 
( page  6-2),  but  it  is  also  issued  as  a  single  item 
for  additional  bulk  storage.  © 

50,000-Gailon  Collapsible  Fabric  Tank 

■  Description.  The  50,00U-gallon  collapsi- 
ble tank  is  made  of  single  ply  elastomeric- 
coated  nylon.  It  has  18  carrying  handleii,  two 
filler  discharge  assemblies  with  access 
doors*,  a  vent  fitting  assembly,  and  a  drain 
fitting  assembly.  The  tank  also  *has  a  hose 
and  valve  assembly  and  emergency  repair 
items  (page  3-14).  When 'filled,  the  tank  is 
about  65  feet  long,  25  feet  wide,  and  6  feet 
hi^'h. 

□  Filler/discharge  assemblies.  The 
two  filler 'dischartje  assemblies  (fij^  3-13) 
are  locatetl  on  top  of  the  tank.  One  is 
located  at  each  end,  so  the  tank  can 
receive  and  discharge  fuel  from  both 
sides.  Page  3-10  lists  the  components. 

□  Vent  fitting  assembly.  The  vent 
fitting  assembly  (fig  3-14)  is  centrally 


positioned  on  top  of  the  tank.  It  is  the 
same  as  that  on  the  3,000-gallon  collapsi- 
ble tank.  Page  3-11  lists  the  components. 
The  pressur^elief cap  of  the  vent 
pii  >embly  opens  automatically  when  it  is 
sub;ected/{o  an  internal  pressure  of  3 
inches-<^'f  water. 

□  Drain  fitting  assembly.  The  drain 
fitting  assembly  used  to  remove  water  is 
located  on  the  bottom  of  the  tank.  The 
components  of  the  assembly  are  identical 
to  those  on  the'10,000-gallon  oollapsil)le 
tank.  Page  ,3-13  lists  these  components. 
The  assembly  has  an  8- foot  length  of  1/2- 
inch  nonwire-reinforced  hose  assembly 
with  male  fittings  on  both  ends  and  a  1/2- 
inch  rising-stem  gate  valve.  These  are 
attached  to  the  drain  fitting  assembly  to 
help  drain  water  from  the  tank. 

□  Hose  and  valve  assembly.  The 

50,000-gallon  collapsible  tank  is  issued 
as  a  single  item  of  equipment  and  not  as 
,part  of  a  system,  so  it  has  a  hose  and 
valve  assembly  to  help  transfer  product. 
The  assembly  consists  of  a  4-inch,  wire- 
reinforced  hose' assembly  (10  feet  long) 
and  a  4-inch  gate  valve.  The  female  end 
of  the  4-inch  hose  assembly  is  connected 
to  the  4-inch  elbow  fitting  of  the 
filler' discharge  assembly  on  the  tank. 
The  male  end  of  the  hose  assembly  is 
coupled  to  the  4-inch  gate  valve. 

■  Use.  The  50,000-gallon  collapsible  tank  is 
used  to  store  liquid  fuels "  in  large  bulk 
petroleum  operations.  With  the.  hose  and 
valve  assembly  ^attached,  the  tank  can 
receive  and  disjiense  fuels  at  temporary 
beachheads  and  at  intermediate  points  along 
trunk  hoseline  and  pipeline  systems.  The 
tank  may  also  be  used  for  terptporary  storage 
at  supply  installations  and  airfields  until 
permanent  facilities  can  he  built.  The  tanks 
are  also  used  in  tactical  class  III  supply 
points  to  issue  bulk  petroleum  to  tank  trucks 
*and  tank  semitrailers.  As  part  of  the  class  III 
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supply  point,  the  tanks  provide  maximum 
flexibility  in  the  handling  of  various  fuels 
imogas,  dicsel,  and  JP-I).  For  example, 
mo^Ms  may  be  placed  in  the  fuel  system' 
supply  point,  while  diesel  and  JP-A  may  be 
^  placed  in  5(),000-Kallon  collapsible  tanks  (two 

tanks  for  each  product).  Q 


Emergency  Repair  Items 

Emergency  repair  items  (fig  3-6)  are  issued 
with  each  collapsible  tank,  Tliey  include  two 
.^inch  tapered  wood  plugs,  two5-inch  tapered 
wood  plugs,  four  3-inch  sealing  clamps,  two  5- 
inch  sealing  clamps,  two  7  1/2-inch  sealing 
clan»ps,  and  0-rings  and  gaskets.  These  items 
are  to  be 'Used  only  for  emergency  or  tem- 
porary repairs.  A  ruptured  tank  may  be 
repaired  in  the  field,  but  it  should  be  carried  to 
the  general  support  marintenaace  facility  as 
soon  as  possible  for  permanent  repair.  Page 
14-13  has  more  on  emergeacy  tank  repair.  Q 
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FUEL  SYSTEM  SUPPLY  POINT 


Introduction 

The  fuel  system  supply  point  is  the  Army's 
primary  means  of  distributing  and  issuing 
bulk  petroleum  to  combat  forces  under 
tactical  conditions.  This  chapter  briefly 
describes  the  fuel  system  and  its  major  parts. 
Another  description  is  in  TB  5-4930-201. 
Chapters  12  and  14  of  this  manual  contain 
information  on  site  selection,  layout,  dis- 
placement, and  operation.  © 

Description 

The  fuel  system  supply  point  consists  of  two 
350-gpm  pumping  assemblies;  two  350-gpm 
filter/separators;  six  10,000-gallon  collapsi- 
ble tanks;  six  bottom  loading  points  for 
loading  tank  trucks  and  semitrailers;  two  500- 
gallon  collapsible  drum-filling  points;  and  six 
refueling  points  for  filling  vehicle  fuel  tanks, 
5-gallon  cans,  and  55-gallon  drums.  The 
components  of  the  fuel  system  are  connected 
by  about  2,400  feet  of  hose  with  11  types  of 
fittings.  Figure  6-1  shows  a  typical  layout. 
Table  6-1  lists  the  components. 

■  Receiving  Manifold.  The  receiving 
manifold  consists  of  a  wye  and  tee  assembly 
(reducing  irom  4  to  3  inches),  lengths  of  3-inch 
suction  hose,  and  3-inch  gate  valves  (fig  6-1). 
With  this-  manifold,  the  fuel  system  can 
receive  product  from  more  than  one 
transporter  at  a  time.  It  also  provides  a  way  to 
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switch  from  one  supply  source  to  another. 
Grounding  equipment  must  be  used 
whenever  fuel  is  received  through  the 
manifold,  because  contact  between  the 
manifold  and  the  ground  is  not  perfect. 

■  Pumping  Assemblies,  Filter/ 
Separators,    and    Collapsible  Tanks. 

□  350-gpm  pumping  assembly.  The 

350-gpm  pumping  assemblies  used  as 
components  of  the  fuel  system  supply 
point  are  disciis«*^d  on  page  1-10. 

□  350-gpm  filter/separator.  Two 
vertically  mounted,  350-gpm 
filter/separators  (page  2-6)  are  used 
with  each  fuel  system  to  remove  en- 
trained water  and  solid  contaminants 
from  the  fuel  before  it  is  pumped  into 
vehicles  or  containers. 

□  10,000-gallon  collapsible  tank 
and  manifold.  Six  10,C00-gallon  collap- 
sible? tanks  (page  3-12)  come  with  the  fuel 
system.  One  hoseline  manifold  assembly 
with  two  tee  fittings  and  one  assembly 
with  one  tee  fitting  is  used  with  each  tank 
assembly.  The  manifold  (fig  6-2)  has  two 
rising-stem  double-acting  gate  valves  to 
control  t  he  flow  of  fuel  into  and  out  of  the 
collapsible  tank. 
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StOOO-GALLON  TANKERS 
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fi>f/r»'  6*-;.  Typical  layout  of  the  fuel  system  supply  point. 


Table  6-1.  Components  of  the  fuel  system 


DESCRIPTION 


NO 
R6QD 


Tank.  10.CXX)  gallon,  collapsible,  petroleum 
Valve  3"  gate,  flanged  with  M  and  F  CL 
Hose,  suction.  3"  X  1 2'  M  CL  one  end.  F  CL  other 
Wye  and  tee  assembly,  flanged.  M  CL  3"  and  4" 
Hose,  suction,  4"  X  10'  M  CL  one  end,  F  CL  other 
Pump,  350-gpm.  4"  with  M  and  F  CL 
Valve,  gate.  4".  flanged,  with  M  and  F  CL 
Manifold,  with  2  tee  fittings 
Manifold  with  one  tee  fitting 

10  Hose,  discharge,  4"  X  50'.  with  M  and  F  CL 

1 1  Wye  assembly,  flanged,  4"  with  one  F  CL  inlet. 
2  M  CL  outlets 

12  Hose,  discharge.  4"  X  25'  M  and  F  CL 

13  Filter/separator.  350.gpm.  4"  with  M  and  F  CL  ^ 

14  Wye  assembly,  flanged.  4".  with  2  F  CL  inlets  and 
one  M  CL  outlet 

1 5  Tee  assembly,  flanged.  4"  with  2  M  CL  and  one  F  CL 
1  6  Tee  assembly,  flanged,  4  X  3  '  with  one  4"  M  CL.  one 

4"  F  CL  and  one  3  '  M  CL 

17  Hose,  discharge.  1-1/2"  X  25'  M  and  F  CL 

18  Hose,  discharge.  3"  X  25'  M  and  F  CL 

19  Valve,  quick-acting.  3"  M  and  F  CL 

20  Reducer.  4"  F  CL  X  3"  M  CL 

21  Hose,  discharge,  3"  X  50'  M  and  F  CL 

22  Tee  assembly,  flanged.  3  '  X  1-1/2"  with  one  3  '  F  CL. 
one  3"  M  CL.  and  one  1-1/2"  M  CL 

23  Valve,  quick-acting.  1-1/2"  M  and  F  CL 

24  Hose,  discharge  1"  X  25'  M  and  F  CL 

25  Reducer  3"  F  CL  X  2"  V!  Cl 

26  Valve,  quick-acting.  2"  M  and  F  CL 

27  Hose,  discharge.  2"  X  25'  M  and  F  CL 

28  Tee.  reducing  2  ",  F  CL  X  2"  M  CL  X  1"  M  CL 

29  Nozzle.  1  "  with  adapter 

30  Dust  cap  4  "  CL 

31  Dust  cap  2"  CL 

32  Dust  plug  4"  CL 


The  following  abbreviations  are  used  m  this  table: 

CL  -  cam-locking  couplings 
M  -  male 
F  -  female 


NOTE: 

•Each  of  the  six  storage  tanks  come  with  a  manifold  consisting 
of  eight  lengths  of  hose,  one  double  tee,  one  single  tee.  and  two 
.'  g«:)te  valves. 
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4-INCH  SUCTION  HOSE 


■  Bottom  Loading  Points.  The  fuel  system 
has  six  3-inch  bottom  loading  points  to  load 
fuel  into  tank  semitrailers.  Each  bottom 
loading  point  consists  of  a  tee  assembly 
(reducing  from  4  inches  to  3  inches)  coupled  to 
a  3-inch  quick-acting  valve  followed  by  25  feet 
of  3  inch  discharge  hose  coupled  to  a  3-inch 
quick-acting  valve  (fig  6-1). 

■  500-Gallon  Collapsible  Drum  Filling 
Points.  There  are  two  500-gallon  collapsible 
drum  filling  points  in  the  fuel  system.  Each 
point  consists  of  a  tee  assembly  (reducing 
from  3  inches  to  1  1/2  inches)  coupled  to  a 
1  1/2-inch  quick-acting  valve  followed  by  25 
feet  of  1  1/  2-inch  discharge  hose  coupled  to 
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a  1  1/2-inch  quick-acting  valve  (fig  6-1).  The 
pressure  control,  not  a  component  of  the  fuel 
system,  is  also  used  for  the  filling  operation. 
The  inlet  of  the  pressure  control  is  attached  to 
the  downstream  end  of  the  1  1/2-inch  dis- 
charge hose,  and  the  5-foot  length  of  pressure- 
control  discharge  hose  is  connected  from  the 
control  outlet  to  the  drum  elbow  coupler  valve 
(fig  6-1), 

■  5-GalIon  Can  and  55-Gallon  Drum 
Filling  and  Vehicle  Refueling  Points. 

There  are  six  5-gallon  can  and  55-gallon  drum 
filling  and  vehicle  refueling  points  in  the  fuel 
system.  Each  point  consists  of  a  tee  assembly 
(reducing  from  2  inches  to  1  inch),  followed  by 
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25  feet  of  1-inch  discharge  hose  coupled  to  a  1- 
inch  aluminum  nozzle  (fig  6-1). 

■  Hoses,  Fittings,  Accessories,  and 
Tools. 

□  Suction  and  discharge  hoses.  The 

two  types  of  hose  assemblies  used  in  the 
fuel  system  are  suction  hose  and  dis- 


charge hose  assemblies.  Each  hose 
assembly  has  a  male  coupling  with  dust 
cap  on  one  end  and  a  female  coupling 
with  dust  plug  on  the  other  end.  Figure  6- 
1  shows  where  the  lengths  of  hoses  are 
used.  The  dust  caps  and  plugs  must  be 
used  when  the  hose  sections  are  not 
connected  to  the  system. 


ASSEMBLY  H 


ASSEMBLY  C 


ASSEMBLY  F 


ASSEMBLY  I 


Assembly  A.  Flanged  wye  and  tee  assembly  three  4-mcn 
adapter  flange  to  3-tnch  male,  one  4'inch 
male. 

Assembly  B.  Tee  assembly,  two  4-jnch  male,  one  4-inch 
female. 

Assembly  C.  Tee  assembly,  one  4-inch  female,  one  4- 
inch  male,  one  4-inch  adapter  flange  to  3- 
inch  male. 

Assembly  D.  Tee  assembly,  one  S-mch  female,  one  3- 
inch  male,  one  3-mch  adapter  flange  to 
1  1  /2-inch  male. 

Assembly  E,  Reducer  tee.  one  2-inch  female,  one  2-inch 
male,  one  1 -inch  male. 


Assembly  F.  Quick-acting  valve  in  these  sizes.  3-inch 
C3m'lock  coupling  and  adapter  sue  with 
2-inch  body;  2-inch  cam-lock  coupiingand 
adapter  w»th  2-inch  body;  1  1  /  2'inch  cam- 
lock  coupling  and  adapter  with  1  1/2- 
inch  body. 

Assembly  G.  Wye  assembly,  two  4-inch  male,  one  n-inch 
female. 

Assembly  H.  Wye  assembly,  two  4-(nch  female,  one  4- 
inch  male. 

Assembly  I.  Wye  assembly,  one  4-(nch  male,  two  4-tnch 
adapter  flange  to  3-inch  male 


Fif^urc  6-:i.    Fitting  assemblies  in  the  fuel  system  supply  point. 

 ^  
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□  Fitting  assemblies.  There  are  11 
types  of  fitting  assemblies  (fig  6-3)  in  the 
fuel  system  to  connect  hose  sections, 
valves,  and  components.  Dust  caps  and 
plugs  must  be  kept  on  the  assemblies 
when  they  are  not  in  use.  Figure  6-1 
shows  the  location  of  each  fitting 
assembly. 

□  Accessories  and  tools.  Accessories 
and  tools  come  with  the  fuel  system  so 
that  it  can  be  connecced  to  different  fuel 
transporters,  other  pumping  assemblies, 
or  pipelines.  They  can  also  be  used  to 
connect  the  components  of  the  system  in 
many  combinations.  The  tools  used  to 
repair  hose  assemblies  include  a 
hoseclamp  locking  tool,  buckles,  and 
bandings.  Accessories  include  a  tank  car- 
to-hose  assembly  adapter;  a  pipe  clamp 
coupling;  a  pipe  coupling  for  connecting 
the  fuel  system  to  a  pipeline;  reducers  for 
connecting  different  size  hoses;  coupling 
halves  (flanged  and  threaded)  to  make  a 
number  of  connections;  and  gate  valves 
and  wye  fittings.  ® 


Use 

The  fuel  system  is  used  at  distribution  points 
to  provide  storage  facilities  for  transferring 
bulk  fuel  from  one  means  of  transport  to 
another,  and  dispensing  facilities  for  bulk 
reduction  or  delivery  of  fuel  to  using  vehicles. 
The  system  can  receive  product  from  tank 
trucks,  railway  cars,  pipelines,  hoselines,  and 
aircraft.  It  can  also  receive  fuel  from  ocean 
tankers  so  it  is  capable  of  beachhead 
operations*.  The  system  can  store  60,000 
gallons  of  bulk  petroleum.  It  can  store  even 
more  if  10,000'gallon  or  50,000-gallon  collap- 
sible tanks  are  added  to  the  system.  However, 
this  expansion  requires  additional  hoses, 
fittings,  and  valves.  The  system  can  be  easily 
moved  from  one  place  to  another,  and  it  can 
be  divided  in  half  to  handle  two  different 
types  of  fuels  at  two  different  locations  (fig  6- 
4).  The  system  can  also  be  changed  to  a  10- 
point  hot-refueling  system  for  rotary  aircraft. 

® 
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lO.OOO-GALLON 
COLLAPSIBLE  TANKS 


T — RECEIVING  POINT 

PUMPING  ASSEMBLY 


FILTER/SEPARATOR 


GAU  VALVES 


<X3- 


-(Xh  >    3.INCH  QUICK-ACTING  VALVES 


-tXh 


00-  I'^-INCH  QUICK-ACTING  VALVES 


NOZZLES 


lO.OOO-GALLON 
COLLAPSIBLE  TANKS 


T — RECEIVING  POINT 

PUMPING  ASSEMBLY 


0®v       ^GATE  VALVES 


FILTER/SEPARATOR 


-tXJ  o<h  \ 

HX3  CK}-  >    3-INCH  QUICK-ACTING  VALVES 

-Cx^  00-  ' 

-ex  CX  l':-INCH  QUICK-ACTING  VALVES 


^    >  NOZZLES 


F'l^uTi'        Suf^^i'stcd  layout  for  fuel  system  divided  for  handling  two  different  fuels  or  for  moving. 
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UNITS  AND  VEHICLES  USED  TO  TRANSPORT 
BULK  PETROLEUM 


TANK  UNITS 


Liquid  Dispensing  Tank  Unit  for  Traiior 
Mounting 

■  Description.  The  tank  unit  (fig  7-1) 
consists  of  one  600-gallon  tank  (page  7-2); 
tiedown  assemblies;  one  2-inch  suction  hose, 
12  feet  long;  one  reducing  coupler;  and  a  1 1/2- 
inch  dispensing  nozzle,  with  dust  cap  and 
chain,  and  bonding  wire.  If  the  nozzle  has  a 


lock-on,  latch-open  device,  the  device  must  be 
fixed  so  that  it  can't  be  used.  The  600-gallon 
tank  is  placed  in  a  cargo  trailer  with  the  tank 
outlet  toward  the  front  of  the  trailer  (fig  7-2), 
More  information  on  the  tank  unit  is  in  TM  5- 
4930-220-12, 


1.  60D-GALL0N  TANK 

2.  GRAVITY  DISPENSING  HOSE.  REDUCING  COUPLER. 
AND  1 '/7-INCH  NOZZLE  FOR  TANK  UNIT 

3.  GROUND  RODS 

4.  DRUM  SUCTION  STUB 


5.  PUMPING  ASSEMBLY 

6.  SUCTION  HOSES  AND  METER  HOSE 

7.  FIRE  EXTINGUISHER 

8.  TIEDOWN  ASSEMBLIES  FOR  TRAILER 

9.  TIEDOWN  ASSEMBLIES  FOR  TRUCK 


Figure  T-L      Tank  unit  and  tank  uti<i  pump  unit. 
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1.  1  1/2-TON  TRAILER  (MODEL  M104  OR  M105) 

2.  600-GALLON  TANK 

3.  PUMPING  ASSEMBLY 


4.  600  GALLON  TANKS 

5.  2  1/2-TON  OR  5-TON  TRUCK  (MODEL  M35.  M54.  OR  M211) 


Figure  7-2.     Mounted  tank  unit  and  tank  and  pump  unit. 


□  When  the  tank  unit  is  used  with  the 
tank  and  pump  unit,  the  12-foot  suction 
hose  is  attached  to  the  tank  outlet  and  to 
a  2-inch  inlet  of  the  pumping  assembly 
(page  7-2). 

□  When  product  is  to  be  dispensed  from 
the  tank  unit  by  gravity,  one  end  of  the 
12-foot  suction  hose  is  connected  to  the 
tank  outlet,  and  the  reducer  (2-inch 
female  to  1  1/2-inch  male)  is  attached  to 
the  other  end  of  the  hose.  The  1  1/2-inch 
dispensing  nozzle  can  then  be  coupled  to 
the  suction  hose. 

■  Use.  The  tank  unit  is  used  with  1  L  2-ton, 
two-wheel,  M104  and  M105  cargo  trailers. 
The  mounted  unit  (fig  7-2)  can  be  used  with 
the  tank  and  pump  unit.  The  unit  can  be  used 
by  itself  to  dispense  by  gravity.  Q 


Liquid-Dispensing  Tank  and  Pump  Unit 
for  Truck  Mounting 

■  Description.  The  tank  and  pump  unit  (fig 
7-1)  consists  of  a  50-gpm  pumping  assembly, 
two  600-gallon  tanks,  and  related  equipment. 
There  are  several  standard  models  of  the  tank 
and  pump  unit.  The  main  differences  are  in 
their  filter/separator,  hose  reels,  pump,  and 
manifold.  TM  10-4930-20^-15  gives  details  on 
installing,  operating,  anc?  maintaining  the 
different  models  of  the  unit.  A  general 
description  of  the  components  is  given  below. 

□  50-gpm  pumping  assembly.  The 
pumping  assembly  (fig  7-3)  includes  the 
pump  and  engine  assembly, 
filter/separator,  hose  reels,  ground  reels, 
hose  and  fittings,  and  related  equipment. 
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1.  GROUND  REEL 

2.  FILTER/SEPARATOR 

3.  HOSE  REEL 

4.  HOSE  GUIDE  ROLLERS 

5.  NOZZLE  AND  HOSE 

6.  INSTRUCTION  PLATE  AND 
TOOL  COMPARTMENT  DOOR 

7.  MANIFOLD 

8.  BASE  PLATE 

9.  ENGINE/PUMP 

10.  LIFTING  LOOPS 


Figure  7  '.i.    Pumping  assembly. 


•  Pump  and  engine  assembly. 
The  pump  is  a  oO-^pm,  self-priming, 
centrifugal  pump.  The  impeller  is 
screwed  on  the  extension  of  the 
enjjfine  crankshaft.  The'  engine  is  a 
one-cylinder,  four-cycle,  air-cooled, 
hand-cranked  engine.  Some  models 
have  two-cylinder,  four-cycle, 
overhead-valve,  air-cooled  engines. 
A  radio-shielded  magneto  supplies 
the  ignition  spark,  and  a  governor 
controls  the  engine  speed  by  varying 
throttle  openings  to  suit  pump  loads. 
The  gasoline  tank  holds  1  gallon. 
The  pump  and  engine  are  mounted 
on  a  common  base  so  that  they  can 
be  easily  removed  for  servicing  and 
can  be  used  in  other  pumping 
operations. 


•  Filter/separator,  The 

filter/separator  is  a  vertical, 50-gpm- 
capacity  unit  with  four  standard 
canisters  and  filter  elements  (page  2- 
1).  The  tank  and  pump  unit  can  be 
used  to  refuel  aircraft  because  the 
filter/separators  qualify  under 
military  specification  MIL-F^890lC. 

•  iManifold.  The  manifold  controls 
the  flow  of  product  to  the  suction  side 
of  the  pump.  Two  quick  couplers 
provide  connections  or  inlets  for  the 
tank  suction  lines.  The  product  flows 
from  either  or  both  tanks  to  the  pump 
suction  through  the  manifold  outlet 
and  a  section  of  hose.  Some  models 
have  a  discharge  hose  that  runs  from 
the  filter/  separator  to  the  manifold. 
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and  product  can  be  discharged  from 
the  manifold  outlet  when  the  three- 
way  valve  is  used  to  close  off  the 
suction  side.  Other  models  use  only 
the  manifold  for  suction. 

•  Hose  reels.  The  dispensing  hoses 
are  stored  on  two  hose  reels,  each 
with  a  recoil  tension  spring.  A  40'foot 
length  of  1  1/2-inch  noncollapsible 
discharge  hose  is  used  on  each  reel. 
Product  from  the  filter/separator 
enters  through  a  pipe  at  the  hub  of 
the  reel  and  is  discharged  through 
the  hoses. 

•  Ground  reel.  A  ground  reel  is 
attached  to  the  frame  of  the  pumping 
assembly  so  that  the  tank  and  pump 
unit  can  be  grounded.  One  section  of 
the  ^ound  wire  must  be  clipped  to  a 
ground  rod  near  the  tank  and  pump 
unit  before  the  other  section  is 
connected  to  the  vehicle  being  fueled. 

•  Metering  kit.  The  metering  kit 
consists  of  a  meter,  hose  assembly, 
couplers,  capscrews,  and  washers. 
The  kit  is  used  with  pumping 
assemblies  on  all  tank  and  pump 
units. 

•  Related  items  of  equipment. 

Other  items  issued  with  the  pumping 
assembly  are  a  drum-unloader  suc- 
tion stub  for  emptying  55-gallon 
drums,  two  dispensing  nozzles,  a 
starter  rope,  a  carbon  dioxide  fire 
extinguisher,     and  tiedown 


assemblies  (fig  7-1).  If  the  nozzles 
have  lock-on,  latch-open  devices,  the 
devices  must  be  fixed  so  that  they 
must  be  held  open  by  hand  and 
attended  at  all  times. 

□  600-galIon  tanks.  Two  of  these 
welded  aluminum,  skid-mounted  tanks 
(fig  7-1)  come  with  the  tank  and  pump 
unit.  The  tank  shell  has  a  manhole 
assembly,  pump-port  drain  plug,  and 
discharge  valve  assembly.  Controls  for 
the  discharge  valve  are  on  the  top  of  the 
tank.  The  discharge  valve  outlet  is  at  the 
bottom  rear  of  the  tank,  and  the  drain 
plug  is  at  the  bottom  front.  A  baffle  inside 
the  shell  helps  keep  down  the  surge  of 
product  during  transport.  Two  lifting 
rings  are  attached  to  the  top  of  each  end 
of  the  shell  to  make  handling  easier. 
Tiedowns  are  provided  for  securing  the 
tanks  in  the  vehicle  bed. 

■  Use.  The  tank  and  pump  unit  is  used  with 
M41  and  M54  5-ton,  6x6  cargo  trucks  (fig  7-2) 
and  M34,  M35,  and  M211  2  1/2-ton,  6x6  cargo 
trucks.  It  is  preferable  to  use  the  unit  with  the 
5-ton  cargo  trucks  instead  of  the  2  1/2-ton 
trucks  because  when  the  unit  is  filled  with 
fuel  it  exceeds  both  the  cross-country  and 
hard  surface  road  ratings  of  the  2  1/2-ton 
trucks.  The  unit  can  be  used  to  fill  and  empty 
500-gallon  collapsible  drums,  55-gallon 
drums,  and  5-gallon  cans;  temporarily  store 
product;  refuel  ground  vehicles;  and  replace 
or  supplement  special-purpose  vehicles.  The 
unit  may  also  be  used  to  fuel  aircraft  if  no 
other  aircraft  refueling  equipment  is 
available.  G 
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TANK  TRUCKS 


M49A2C  Tank  Trucks 

■  Description.  The  M49A2C  tank  truck 
(figs  7-4  and  7-5)  is  mounted  on  a  modified 
M45A2  chassis.  The  truck  has  a  multifuel 
engine  with  single  firont  and  dual  rear  tires.  It 
is  about  23  feet  long,  8  feet  wide,  and  7  2/  3  feet 


high.  TM's  9-2320-20940  and  10-1113  give 
details  on  'this  tank  truck. 

□  Tank  body  and  equipment-  The 
tank  body  is  a  stainless  steel  1 .20U-gallon 


Figure  7  ■;. 

I.rft  front  ctciv  of 
M-49A2C  tank  truck. 


Ri^ht  rt*ar  I'lt'W  of 
M  tank  truck. 


NOTK:  Thus  l-'M  uses  the  terms  "curhside."  "roadside."  "left  side."  and  "ri^rht  sule."  Curbili()e  .ind  roaiL-Hide  n-rVr  to  thr 
rtL'fu  Ami  lelt  sides,  respectively,  of  ,i  vehicle  parked  at  the  curb  on  the  ri^ht  side  of  a  two-jivay  street.  The  left  Mdc  of  a 
tractnr  is  the  driver's  side.  I 

i 
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shell  divided  into  two  600-gaIIon  com- 
partments.  Each  compartment  has  a 
manhole  and  filler  cover  assembly  {fi^  7- 
6).  'I'here  is  a  walkway  on  each  side  of  the 
tank  body.  One  5-pound  carbon  dioxide 
fire  extin^^uisher  is  mounted  on  the  left 
n^ar  and  one  is  mounted  on  the  right' front 
of  the  body  walkways.  An  equipment 
compartment  or  cabinet  is  located  at  the 
rear  of  the  tank  body.  This  compartment 
houses  the  fuel  delivery  system  of  the 
tank  truck.  The  components  of  this 
system  and  their  location  in  tht-  rear 
compartment  are  shown  on  figure  7-7. 

lZ  Delivery  pump-  A  rotary  jx)siLive 
displacement  pump  located  in  the  rear 
ecjuipment  compartment  ifi^  7-7)  pumps 
fuel  from  the  tank  truck.  The  pump  is 


rated  at  SO  Rpm.at  700  revolutions  per 
minute  (rpm).  The  speed  of  the  pump  is 
controlled  by  a  speed-control  linkage 
assembly. 

□  Filter/separator.  There  is  also  i\n 
upright  filter 'separator  in  the  rear  equip- 
ment compartment  (fi^^  7-7)  of  the 
M^9A2C  tank  truck.  It  has  three  filter 
elements,  three  ^o-no-jjo  fuses. a  pressure 
^^a^e.  and  an  automatic  dump  valve. 

C  Hose  and  nozzle  assembly.  A  35- 
foot  length  of  I  I  '2-inch  reinforced  hose 
with  a  standard  I  1  /'2-inch  cautomatic 
nozzle  is  mounted  on  the  left  side  of  the 
tank  body. 

■  Use.  The.  M'49;\2C  tank  truck  is  used 
mainly  for  tranii-portin^  bulk  petroleum  and 
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^OPERATING  LEVER  ASSE 


Finu(^7  7.    R4>ar  {'quipment  compartrricnt  of  M49A2C  tank  truck. 


;xejieral  refu*^lini^.  The  truck  ca-n  carry  bulk 
petroleum  both  on  and  off  the  road.  However, 
it  can  carry  only  (S(H)  t^allons  when  it  tiav^'s 
off  the  road  Ijecause  the  forward  tank  must  l)e 
left  empty.  The  truck  can  be  used  to  fill  and 
emjjty  5(J()-^^allon  collapsible  drums  and  oo- 
gallon  drums  and  to  refuel  ground  vehi^^':^s. 
The  lank  truck  is  ust^d  also  in  the  open-r 
refueling  of  aircraft.  More  infnrm^aon  on 
M  i!).\2C  tank  truck  and  aircra:'*  -efuclin^c  is 
ill  KM  lO-bS. 

IVI559  Tank  Truck  (GOF.R) 

■  Description.  The  MoHf;  (ani-  truckal^T- 
S).  also  calU'd  thi*  GOKR.  is  an  on-the-roan 
^^nd  off-r.he-road.  all-weather  and  all'terrain 
articulared  vehicle  with  two-  or  fourwhe  > 
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drive.  Articulated  means  that  the  lank  truck 
has  two  bodies— a  tractor  and  a  trailer — 
which  are  jointed  in  the  middle.  Ka*^:  :::<:^ction 
can  roll  by  itself  so  that  all  f^ur  wheels  are 
always  on  the  ground  Th'  truck  has  a  six- 
cylinder.  fr)ur-cycle.  -iquid-cooled.  .  tur- 
l)ocharged,  diesel  engine.  It  can  haul  and 
dispense  2.500  gallons  of  l)ulk  petroleum  andt 
run  Hoat  or  swim  on  inland  waterways  with 
or  without  the  pay  load.  It  is  about  12  feet 
loiig  and  f)  feet  wide  and  has  a  top  highwav 
cruising  range  of  :]()()  miles.  Details  <Jn  the 
operation  and  maintenance  of  the  M5o9  tank 
truck  arc  in  TM  9-2:)2()-2:5:M0.  The  com- 
I)onents  of  the  vehicle  arc  discussed  belcjw. 

□  Tank  body  and  e(|uipment.'  Tlie 
tank  is  a  stainless  sli;el.  ^.oOi )-galIon 
shell  divided  l)y  one  h(jrizontal  and  one 
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venical  baffle.  A  manhol^  cover  and  two 
fuel  vent  covers  are  located  (ri  top  of  the 
tank  (fig  7-9).  A  cabinet  just  behind  the 
tank  houses  three  pressure  discharge 
outlets,  gate  valves,  and  the  vehicle'^  fuel 
delivery  manifold  system.  A  gravity 
discharge  outlet,  used  to  dispenvSe  bulk 
fuel  to  storage  sites,  is  located  m  back  of 
the  rear  axle  on  the  bottom  of  the  tank. 
There  are  three  storage  cabinets  at  the 
rear  of  the  vehicle  (fig  7-1) ).  Thev  house 
the  vehicle's  dispensing  host*  There  is 
space  on  the  right  and  left  rear  of  the 
vehicle  for  tw'>  .^l-gallon  drums  or 
j)ackaged  petroleum  products  (fig  7-Si). 
Two  IT)- pound  carbon  dioxide  fir^  ex- 
tinguishers are  mounted  in  the  front  and 
rear  of  the  tank  body. 

C  Delivery  pump.  Fuel  is  [)umped  from 
the  vehicle  by  a  3()()-^'prn  centrifu^ial 
pump  located  behind  the  hose  ntol 
assembly  of  the  right  rear  cabinet.  The 
pump  is  hydraulically  driven  and  is 
started  by  a  control  lever  in  the  operator's 
Compartment.  All  fuel  moving  through 
the  pump  must  go  through  the 
filter,  separator. 


□  Filter/separator.  A  filter/separator 
is  locate  d  on  top  of  the  tank  body  tfig  7-9) 
of  the  M559-tank  truck.  It  has  In 
replaceable  elements  and  canisters,  a 
pressure-differential  indicator,  and  an 
automatic  dump  valve.  The  indicator 
shows  at  a  glance  when*  the  filter 
elements  need  to  be  changtid.  A  yellow 
button  appears  when  the  pressure 
differential  equals  o*-  exceecs  20  per  nds 
per  square  inch  ipsi).  This  means  the 
elements  are  starting  to  wear  but  n(/L 
need  to  be  changed.  A  red  l)utton  appears 
when  the  pressure  ecjuals  or  exceeds  3o 
psi.  This  means  the  elements  mubt  be 
changed  immediately.  The  automatic 
clump  valve  on^the  filter/separator  is 
float  operated^-V\4ien  too  much  water  is 
collected,  the  float  closes  the  separator 
fiu'l  outlet  and  automatically  dum[)s  the 
water. 

□  Discharge  and  suction  hoses.  The 

tank  truck  has  three  discharge  hoses  and 
twfj  suction  hoses.  Two  *J.")-foot  sections  of 
1  1  /  'J- inch  discharge  hose,  with  a  ')()-gpm 
capacity,  are  located  in  reel  assetnblies  in 
the  right  and  left  rear  cabinets  of  the  tank 
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truck.  One  25-foot  section  of  2-inch 
discharge  hose,  with  a  100-gpm  capacity^ 
is  located  on  a  reel  assembly  in  the  center 
rear  cabinet  of  the  tank  truck.  These 
discharge  hoses  have  fueWispensing 
nozzles.  Two  15-foot  sections  of  3-inch 
suction  hose,  with  a  300-gpm  capacity, 
are  stored  in  tubes  above  the  discharge- 
hose  reel  assemblies. 

■  Use,  The  M559  tank  truck  is  used  to  haul 
and  dispense  bulk  petroleum  products.  It  is 


MANHOLE  COVER         rlJEL  DELIVERY  SYSTEM         FILTER/SEPARATOR  .       55-GALLON  DRUM 


TRACTOR  TANK  55-GALLON  DRUM  REAR  STORAGE  CABINETS 


Figure  7-y.     Front,  rear.  top.  and  stdc  ulcus  of  the  M559  tank  truck. 


highly  mobile  and  can  move  on  all  types  of 
terrain  with  a  full  payload.  The  tank  truck  is 
very  useful  in  transporting  bulk  fuels  over 
areas  where  conventional  tank  trucks  cannot 
operate.  The  tank  truck  can  use  its  discharge 
hoses  to  dispense  fuel  to  three  vehicles  at  the 
same  time.  It  can  use  its  suction  hose  to  fill 
one  storage  tank.  Because  it  is  equipped  with 
a  filter/separator,  the  tank  truck  can  also  be 
used  in  aircraft  refueling  operations.  © 
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TAIMK  SEMITRAILERS 


M131A5CTank  Semitrailer 

■  .Description.  This  vehicle  (figs  7-10 and  7- 
11)  is  a  12-ton,  -1-wheel,  5,000-gaIIon  fuel-tank 
semitrailer.  It  is  towed  by  an  M52  5-ton,  6X6 
tractor  truck  or  a  like  vehicle  that  has  a  fifth 
wheel.  The  semitrailer  is  about  31  feet  long,  8 
feet  wide,  and  9  feet  high.  TM's  9-2330-272-n 
and  10-1113  have  details  on  this  tank 
semitrailer. 

n  Tank  body  and  equipment.  The 

tank  body  of  the  M131A5C  is  made  of 
stainless  steel,  and  ir  I^  (iixided  into  two 
2,500-gallon  compartn^ients.  Each  com- 
partment has  a  20-inch  manhole  cover 
and  a  filler  cover  with  a  vent  valve  (fig  7- 
12).  The  top  of  the  tank  body  has  a  steel 
grate  so  that  personnel  do  not  slip  when 
they  walk  on  the  walkway.  The  walkway 


is  reached  by  a  ladder  at  the  rear  of  the 
vehicle  and  gives  access  to  the  manhole 
cov€i  S.  There  are  two  equipment  cabinets 
mounted  on  each  side  of  the  tank  vehicle 
(figs  7-lU  and  7-11).  These  cabinets  hold 
the  semitrailer  discharge  and  loading 
system.  The  components  of  this  system, 
located  in  the  roadside  equipment 
cabinet,  are  indicated  on  figure  7-13. 
Figure  7-1-1  shows  the  system  com- 
ponents located  in  the  curbside  equip- 
ment cabinet.  A  hose  compartment  is 
also  mounted  on  the  tank  body  above  the 
roadside  equipment  cabinet  (fig  .  7-10). 
The  hose  compartment  is  horizontally 
divided  into  three  tubes  which  house 
three  15-foot  lengths  of  suction  hose  and 
a  gage  stick. 


Figure  7-10. 
Left  rear  i  ivw 
nf  thf  .\fl3lA.5C 
tank  srrmtraiUr. 


ROADSIDE  CABINET 
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1. 

Ih-INCH  NOZZLE 

2. 

1'>-INCH  HOSE  ON  REEL  (0  TO  55-GPM  DISPENSING) 

13. 

PUMP  INTAKE  VALVE 

3. 

HOSE  REEL  HANDCRANK  AHACHED  TO  SHAFT 

14. 

PUMP  CUTOFF  VALVE  HANDWHEEL 

4. 

FIRE  SYSTEM  NOZZLE 

15. 

REAR  COMPARTMENT  MANIFOLD  VALVE  HANDWHEEL 

5. 

CONTROL  AND  INSTRUMENT  PANEL 

16. 

HOSE  REEL  HANDCRAfTK  CLAMPS 

6. 

RATE-OF-FLOW  SELECTOR  VALVE 

17. 

GRAVITY  Discharge  valve 

7. 

METER 

18. 

3'WAY  VALVE  LEVER 

8. 

225-GPM  CUTOFF  VALVE  HANDWHEEL 

19. 

FRONT  COMPARTMENT  MANIFOLD  VALVE  HANDWHEEL 

9. 

FIRE  SYSTEM  NOZZLE 

20. 

PUMP  DISCHARGE  VALVE 

10. 

2'/2.|NCH  HOSE  ON  REEL  (225-GPM  DISPENSING) 

21. 

STATIC  REEL 

11. 

2'';.|NCH  NOZZLE 

22. 

EMERGENCY  DUMP  VALVE  OPERATING  LEVERS 

12. 

HDSE  REEL  CRANKSHAFT 

23. 

FIRE  EXTINGUISHER 

Figure  7-i:i.    Roadside  equipment  cabinet  of  the  M13IA5C  tank  semitrailer. 


□  Auxiliary  engine  and  pump 
assembly.  The  pump  and  engine 
assembly  is  located  in  the  curbside 
cabinet  (fin^  7-M).  It  is  used  to  pump 
|)rr)duct  inU)  or  out  of  the  compartments. 
The  assembly  has  a  two-cylinder,  four- 
cycle, horizontally  opposed,  air-cooled 
enjrine  and  a  self-priming  cen- 
trifugal pump.  The  pump  is  connected 
directly  through  a  shaft  mounted  on  a 
bearinK.  The  engine  and  pump  are 
separated  by  a  nrevvall. 


□  Filter/separator.  A  filter/separator 
is  mounted  on  the  ri^ht  side  of  the  tank 
body  on  the  Mi:31A5C  tank  semitrailer 
i'fi^^  7-11).  The  filter  separator  lias  If) 
first-staKC  (coalescer)  elements  and  5 
second-staue  canister  elements.  The  unit 
also  has  15  third-staj^e  .L:<)-no-Ko  I'uses 
mounted  in  the  sec(jnd-slaKe  ranister 
elements.  The  filter  separator  operating 
pressure  is  75  psi  and  its  capacity  is  :U)() 
Kpm. 
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I. 

2. 

3. 

4. 
5. 
6. 

7. 

8. 

9. 
10. 
II. 
12. 


EXHAUST 

FIXED  FIRE  EXTINGUISHER 

NOZZLE 
CENTRIFUGAL  PUMP 
PUMP  DISCHARGE  LINE 
PUMP  SUCTION  LINE 
FUEL  TANK  AND  SEDIMENT 

BOWL 
BAHERY 
BAUERY  LEAD 
FIREWALL  PANELS 
ENGINE 

SPARK  PLUG  CABLE 
BREATHER 


Fif^ure  7-14.     Curhside  equipment  cabinet  of  the  .\fl'iIAoC  tank  aemitrailer. 


□  Dispensing  hose  and  reels.  The 

M131A5C  tank  semitrailer  has  a  2  1/2- 
inch  and  a  1  1/2-inch  dispensing  hose 
reel.  Both  reels  are  stored  in  the  roadside 
equipment  cabinet  (fig  7-13).  The  2  1/2- 
inch  dispensing  hose  reel  holds  a  50-foot 
section  of  2  1/2-inch  dispensing  hose. 
This  hose  has  a  2  1/2-inch  nozzle  and  its 
discharge  capacity  is  225  gpm.  The  1  1  '2- 
inch  dispensing  hose  reel  holds  a  50-foot 
section  of  1  1/2-inch  dispensing  hose. 
This  hose  has  a  1  1/2-inch  nozzle  and  is 
used  for  low-rate  discharge  (0  to  55  gpm). 


■  U.se.  The  Ml.'31A5C  tank  semitrailer  is 
used  to  carry  and  transfer  fuel,  service 
containers,  and  refuel  ground  vehicles.  The 
semitrailer  can  travel  cross  country  at  a 
reduced  payload  of  3,.')n()  gallons  (1,650 
gallons  in  each  tank  compartment).  It  can  fill 
ur  empty  3,000-.  10,000-,  and  50.000-gallon 
collapsible  tanks.  The  vehicle  can  transfer 
product  to  or  receive  it  from  the  fuel  system 
supply  point.  Also,  the  semitrailer  can  be  used 
in  theopi  n-port  refueling  of  aircraft  that  can 
take  on  fuel  at  rates  of  22~^^'gpm.  KM  1()-H8  has 
more  information  on  the  .Vlliii  A/)(?  tank 
semitrailer  and  aircraft  ^efuelin^^  © 
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IVI131A5  Tank  Semitrailer 


■  Description.  The  M131A5  tank 
semitrailer,  (figs  7-15  and  7-16)  is  a  12-ton,  4- 
wheel,  5,000-g&llon  fuel  tank  semitrailer.  This 
model  is  like  the  M131 A5C,  except  that  it  does 
not  have  a  filter/separator,  meter,  dispensing 
hoses,  reels,  and  dispensing  nozzles.  It  has 
only  one  equipment  cabinet  which  is  located 
on  the  curbside  of  the  vehicle  (fig  7-16).  The 


cabinet  holds  the  semitrailer  discharge  and 
loading  system.  Figure  7-17shows  thesystem 
components  located  in  the  rear  area  of  the 
cabinet.  Figure  7-18  shows  the  system  com- 
ponents in  the  front  area  of  the  cabinet. 
Information  on  the  M131 A5  tank  semitrailer 
is  in  TM's  9-2330-272-14  and  10-1113. 
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■  Use.  The  M131 A5  tank  semitrailer  is  used 
only  to  transport  and  transfer  fuel.  It  cannot 
be  used  to  refuel  ground  vehicles  or  aircraft. 
The  vehicle  is  mainly  used  for  long  haul 
distribution  of  bulk  petroleum.  It  has  the 


same  cross-country  capability  as  the 
M13IA5C.  The  semitrailer  can  fill  or  empty 
3,000^  10,000-,  and  5(),000-gallon  collapsible 
tanks,  and  it  can  also  service  the  fuel  system 
supply  point.  © 
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TANK  CARS 


Description 


Tank  cars  vary  in  capacity  and  design.  Those 
used  for  petroleum  products  usually  have  one 
compartment  and  range  in  capacity  from 
6,000  to  16,000  gallons.  However,  some  tank 
cars  have  more  than  one  compartment  and 
may  carry  more  than  one  product  at  a  time. 
The  designs  vary  from  narrow-gage  foreign 
service  to  broad-gage  foreign  service  and 
standard-gage  domestic  service.  Some  tank 
cars  have  heaters  to  liquefy  viscous  products, 
but  those  without  heaters  are  generally  used. 
Figure  7-19  shows  a  typical  petroleum  tank 
car.  Tank  car  components  are  discussed 
below. 

■  Dome.  Each  tank  car  compartment  has  a 
dome  (fig  7-20)  to  allow  space  for  the  product 
to  expand  as  the  temperature  rises.  The  tank 
shell  can  thus  be  filled  to  the  top.  Each  dome 
has  a  manhole  through  which  the  tank 


compartment  may  be  loaded,  unloaded, 
inspected,  cleaned,  and  repaired.  Dome 
covers  may  be  hinged  and  bolted  on  or 
screwed  on.  Most  domes  have  vents  and 
safety  valves  to  let  out  vapors. 

■  Safety  Valve.  The  safety  valve  used  on 
mu.st  tank  cars  consists  of  a  springloaded 
poppet  valve  which  opens  at  a  preset 
pressure.  As  pressure  in  the  dome  builds  up  to 
a  point  above  the  pressure  setting  of  the 
valve,  the  valve  is  forced  off  the  valve  seat. 
This  lets  the  excess  vapors  escape.  The  spring 
closes  the  valve  automatically  when  the 
pressure  drops  to  a  level  equal  to  the  valve 
setting. 

■  Bottom  Outlet.  Each  compartment  has  a 
bottom  outlet,  and  the  compartment  is 
usually  loaded  and  unloaded  through  it.  The 


Figure  7- 19, 

Typical  pt'troli'urn 
tank  car. 


^iBOTTOMOUTLET 
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outlet  valve  (fig  7-20)  is  controlled  by  a  valve 
rod  handle  or  valve  rod  handwheel.  The 
outlets  on  tank  cars  used  in  the  United  States 
are  5  inches  in  diameter.  Outlets  on  tank  cars 
used  overseas  are  generally  4  inches  in 
diameter.  All  outlets  have  male  threads.  A 
tank  car  elbow  assembly  is  used  to  adapt  a 
pump  suction  line  to  the  5-inch  outlet.  A  4-  by 
5-inch  adapter  must  be  installed  between  the 
elbow  assembly  and  the  tank  car  4-inch 
outlet.  © 


Use 

rank  cars  are  used  mainly  to  supplement 
petroleum  pipeline  transportation  when  rail 
facilities  are  available.  They  can  be  loaded 
and  unloaded  at  a  tactical  class  III  supply 
point  by  a  portable  pumping  assembly.  Tank 
cars  may  be  used  also  for  temporary  storage. 
A  tank  car  should  be  used  to  carry  only  one 
type  of  product.  If  this  is  not  possible,  the  car 
must  be  inspected  and  cleaned  before  a 
different  product  is  put  in  it  to  avoid  con- 
tamination. (See  MILrHDBK-200.)  ® 


Figure  7-'2U. 

Tank  car  dome 
and  bottom  t)utlct. 
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SAFETY 


INTRODUCTION 


General 

The  handling  of  petroleum  products  presents 
many  hazards,  but  you  can  safely  handle 
both  bulk  and  packaged  products  if  you 
understand  their  characteristics  and  take 
proper  precautionary  measures.  If  your  job  is 
the  receipt,  storage,  or  issue  of  flammable  and 
combustible  petroleum  products,  you  must 
know  and  observe  the  safety  precautions  in 
this  chapter  and  in  chapters  deahng  with 
specific  operations.  See  FM  10-68  for  the 
hazards  of  handling  © 


Flammable  and  Combustible  Products 

Hazardous  liquids  are  classified  by  the 
National  Fire  Protection  Association  (NFPA 
No.  30)  as  flammable  or  combustible.  These 
are  described  in  table  10-1.  A  flammable 
liquid  is  one  with  a  flashpoint  below  100^  F 
(37.8°  C)  and  a  vapor  pressure  not  above  40 
psi  (absolute)  at  100°  F.  A  combustible  liquid 
is  one  with  a  flashpoint  at  or  above  100°  F 
(37.8°  C).  Liquids  are  more  volatile  when 
heated,  and  when  class  II  and  class  III  liquids 
are  heated,  they  are  subject  to  the  same 
requirements  as  for  class  I  liquids.  ® 


Vapor  Explosive  Range 

When  vapors  from  petroleum  products  are 
mixed  with  the  proper  amounts  of  air,  they . 
form  explosive  mixtures  within  a  limited 
range.  This  range  is  usually  called  the 
explosive  range  or  explosive  limits.  (As  used 
here,  the  word  "explosion"  means  the  instan- 
taneous  burning  of- a  mixture  of  flammable 
material  and  air.)  Gasoline  vapors  form 
explosive  mixtures  when  mixed  with  air  in  a 
range  from  about  1  to  8  percent  by  volume. 
There  is  a  point  above  which  the  mixture  does 
not  ignite  because  it  is  too  rich.  This  point  is 
called  the  upper  explosive  limit.  For  example, 
a  gasoline-air  mixture  with  more  than  8 
percent  gasoline  vapors  is  beyond  the  upper 
limit,  and  it  does  not  ignite.  The  point  below 
which  the  mixture  does  not  ignite  because  it  is 
too  lean  is  called  the  lower  limit.  For  example, 
a  mixture  with  less  than  1  percent  gasoline 
vapor  does  not  ignite.  A  mixture  within  the 
explosive  range  ignites  at  once  when  it  comes 
in  contact  with  a  spark  or  flame.  Tnere  is  no 
explosion  if  the  mixture  bums  in  an  open 
space  where  the  hot  gases  from  the  combus- 
tion have  plenty  of  room  to  expand.  There  is 
an  explosion  if  the  mixture  ignites  in  a  closed 
space.  Q 
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Table  10-1.    Flammable  and  combustible  liquids 


Ciasftiftcaiion 

FlashDOinl 
(degrees  F) 

Boiling  po«nl 
(degrees  F) 

FLAMMABLES: 
Class  1 

Below  100 

Class  lA 

Below  73 

Below  100 

Class  IB 

Above  73 

Above  100 

Class  IC 

At  or  above  73  and 
below  100 

COMBUSTIBLES 
Class  II 

At  or  above  100  and 
below  140 

Class  III  A 

At  or  above  140  and 
below  200 

Class  NIB 

At  or  abov6  200 

HAZARDS  IIM  HANDLING  PETROLEUIVI  PRODUCTS< 


Fird  Hazards 

All  fires  connected  with  flammable  products 
result  from  ignition  of  vapors.  There  is  little 
danger  in  a  closed  container  that  holds  a 
flammable  product  unless  it  is  exposed  to 
heat.  The  hazard  arises  from  the  ignition  of 
vapors  produced  in  transfers,  use,  spills,  or 
leaks.  The  best  v^ray  to  prevent  petroleum  fires 
is  to  minimize  vapor  formation  and  control 
sources  of  ignition.  Some  of  the  most  common 
90i:  C'ts  of  ignition  are  discussed  below. 


■  Smoking  Snd  Matches.  Smoking  and 
matches  are  the  greatest  single  common 
cause  of  fires.  You  can  reduce  the  danger  by 
keeping  all  smoking  materials  out  of  the  class 
III  supply  point.  Collect  all  smoking 
materials  at  the  entrance  checkpoint,  and 
give  them  back  to  the  owner  at  the  exit 
checkpoint.  Also,  post  NO  SMOKING 
WITHIN  50  FEET  signs  at  all  petroleum 
handling,  storijig,  and  displaying  areas. 
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■  Poor  Housekeeping.  Rubbish  and 
similar  combustibles  supply  tinder  that  can 
be  ignited  by  small  sources  of  heat.  Grood 
housekeeping  requires  you  to  put  such 
materials  in  closed  metal  containers  and  get 
rid  of  them  each  day.  Wall  lockers  and 
cupboards  should  be  fire  resistant,  and  you 
must  never  store  newspapers  and  oily  waste 
or  rags  in  them.  Bum  rubbish  in  properly 
designed  incinerator  or  burning  pits.  Dispose 
of  any  petroleum  waste  according  to  ^200-1 
or  local  procedures.  Label  safety  cans  or  other 
service  containers  of  flammable  liquids 
having  a  flashpoint  below  100°  F  (gasoline  or 
JP-4)  with  Standard  Form  (SF)  .405  (Flam- 
mable Liquid).  Don*t  use  cans  with  more  than 
a  10-gallon  capacity.  Kill  weeds  and  grass  in 
hazardous  areas  and  along  highways  and 
railroad  tracks  with  a  nontoxic  chemical 
solution  such  as  calcium  chloride.  You  may 
bum  grass  and  weeds  when  fire  department 
personnel  supervise  it. 

■  Mechanical  or  Friction  Spacks,  Sparks 
caused  by  ftiction  or  impact  between  metals 
and  other  hard  substances  can  ignite  flam- 
mable products  and  rubbish.  However, 
mechanical  sparks  are  usually  very  small 
and  thus  have  low  total  heat  content  in  spite 
of  possible  temperatures  of  2,000°  F  or  more. 
Do  not  rely  on  so-called  nonsparking  tools; 
they  are  no  longer  required  or  recommended. 
The  hazard  varies  with  the  ignition 
temperature  of  the  product.  The  lower  the 
ignition  temperature  of  a  product,  the  greater 
the  hazard  of  spark  ignition.  However,  jujt 
because  a  product  has  a  high-ignition 
temperature  does  not  mean  there  is  no  chance 
it  will  ignite.  You  must  carefully  control 
sources  of  friction  sparks,  such  as  tools  and 
grinding  wheels,  because  of  the  possibility  of 
igniting  combustibles  other  than  flammable 
vapors. 

■  Electrical  Equipment.  Electrical  edjuip- 
ment  becomes  a  fire  hazard  when  it  arcs, 
sparks,  or  overheats.  When  a  current  is 


interrupted,  as  in  a  knife  switch  or  circuit 
breaker,  it  produces  an  electric  arc  of  very 
high  temperature.  Rotating  parts  of  motors, 
generators,  and  the  like  produce  arcs  and 
sparks  where  the  bruslies  touch  the  com- 
mutators. Arcs  and  sparks  are  capable  of 
igniting  flammable  vapors.  Heat  generated 
by  a  current  increases  with  the  amount  of 
^urrjBnt  and  the  resistance  encountered. 
Overloading,  therefore,  is  a  hazard  in  two 
ways.  One  hazard  is  the  heat  it  generates,  and 
the  other  is  the  short  circuits  which  result 
from  wom  insulation.  An  oil-insulated  switch 
or  circuit  breaker,  designed  to  quench  arcs 
from  interrupted  cun'ent,  becomes  a  hazard 
when  overloaded  because  it  tends  to  vaporize 
the  insulating  oil.  Never  back  blown  plug 
fuses  with  pennies  or  other  conductive 
materials.  Never  use  fuses  with  a  higher 
capacity  than  called  for,  because  they  may 
cause  overloading  and  heating.  Fixed  and 
portable  lights,  power  tools,  and  extension 
cords  present  the  same"  hazards.  Use  only 
EXPLOSIONPROOF  electrical  equipment 
that  complies  with  Underwriters'  Laboratory 
standards  where  there  are  flammable  vapors. 
Also,  ail  wiring  and  gi^ounding  must  comply 
with  the  National  Electric  Code.  Permit  only 
licensed  operators  to  operate  generators. 

■  Static  Electricity.  Friction  disuses  static 
electricity.  For  example,  bringing  together 
and  separating  two  unlike  substances  and 
almost  any  motion  of  persons  or  material  can 
produce  it.  Static  electricity  is  also  generated 
by  the  flow  of  flammable  liquids,  Some  other 
causes  are  the  flow'  of  steam,  air,  or  gas 
through  pine,  hose,  or  tank  opening  and  the 
movement  of  vehicles  with  ^nonconductive 
tires  over  nonconductive  road  surfaces.  You 
•  can't  prevent  static  electricity,  but  it  is  not  a 
danger  until, the  static  electricity  builds  into  a 
charge  that  may  form  a  spark.  You  can 
prevent  sparks  by  bonding  and  grounding. 
Bonding  is  an  electrical  connection  (a  bond- 
ing  wire)  between  metallic  containers,' This 
equalizes  the  electrical  potential.  Grounding 
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is  an  electrical  connection  between  one  or 
both  of  the  bonded  transfer  units  and  the 
ground.  This  dissipates  electrical  potential. 
When  units  are  properly  bonded  and  ground- 
ed, static  electricity  generated  in  transfers  is 
conducted  from  unit  to  unit  and  then  into  the 
ground.  You  must  set  up  bonding  and 
grounding  before  the  transfer  begins,  and 
break  them  only  after  the  transfer  is  com- 
pleted. Inspect  ground  vrires  monthly.  If  you 
find  any  damage,  repair  it  at  once.  Test  the 
grounding  system  annually  or  when  it  is 
damaged.  To  do  this,  use  a  multimeter  and 
follow  the  test  procedures  in  FM  10-68.  Static 
drag  chains  are  not  required  on  military 
vehicles.  Positive  bonding  and  grounding  for 
tank  vehicles  loadingor  unloading  permit  the 
safe  transfer  of  any  static  charge  that  builds 
up  within  the  tank. 

■  Spontaneous  Heating.  Spontaneous 
heating  of  a  combustible  material  takes  place 
when  its  characteristics  cause  a  heat- 
producing  chemical  action  even  though  the 
material  has  not  been  exposed  to  sources  of 
heat.  If  ignition  occurs,  it  is  called  spon- 
taneous combustion.  The  causes  of  spon- 
taneous heating  are  few,  but  the  conditions 
under  which  they  are  found  are  many  and 
varied.  There  may  be  more  than  one  factor  in 
some  cases,  and  one  may  lead  to  another.  The 
process  usually  starts  with  a  slow  chemical 
reaction,  or  slow  oxidation,  which  generates 
some  heat.  As  the  heat  builds  up,  the  process 
speeds  up  until  rapid  oxidation  takes  place. 
Ignition  may  occur  after  days  or  weeks; 
during  this  time,  the  temperature  has  been 
slowly  increasing.  The  process  can  and  does 
take  place  in  various  materials  with  no 
danger  if  the  heat  it  generates  can  be  thrown 
off.  In  this  case,  there  can  be  no  ignition. 
Good  ventilation  is  important.  However,  a 
complete  lack  of  ventilation  will  not  prevent 
spontaneous  heating  and  ignition  if  a 
chemical  source  of  oxygen  is  present.  The 
most  common  source  of  spontaneous  heating 
is  oil-  or  paint-sociked  waste  or  rags,  par- 


ticularly those  soaked  with  linseed  oil  and 
paint  driers.  Don't  leave  oily  waste  and  rags 
in  lockers  or  supply  cupboards.  Instead,  place 
them  in  airtight  metal  containers  lOr 
safekeeping. 

■  Welding  and  Cutting.  Fire  hazards  are 
present  in  all  methods  of  welding.  Welding 
heat  can  produce  vapors;  welding  can  throw 
off  flying  globules  of  metal  and  slag  that  can 
ignite  vapors;  and  its  open  flame  can  ignite 
vapors.  If  vapors  are  not  ignited  immediately, 
smoldering  fires  might  be  started  in  other 
combustibles.  You  must  control  these 
hazards  since  they  cannot  be  eliminated. 
Make  sure  storage  tanks,  tank  cars,  tank 
vehicles,  drums,  and  vehicle  fuel  tanks  are 
thoroughly  clean  and  free  of  vapor  before  you 
do  any  hot  work  on  them.  In  addition,  get  a 
safety  permit  from  the  fire  marshal  in  your 
area  before  you  do  any  hot  work. 

■  Automatic  Nozzles.  The  use  of  automatic 
petroleum-dis^^nsing  nozzles  is  authorized 
for  all  peci  oleum-dispensing  systems. 
However,  the  use  of  a  lock  or  latch-open 
device  that  permits  unattended  operation  is 
NOT  AUTHORIZED.  Q 

Health  Hazards 

Health  hazardi^  are  inherent  in  petroleum 
pioducts.  You  can't  eliminate  aiem,  so  you 
must  be  aware  of  them  and  use  approved 
safeguards  and  precautions.  Petroleum 
health  hazards  can  be  largely  classified  as  to 
whether  the  contaminant  takes  the  form  of  a 
dust,  a  gas  or  vapor,  or  a  liquid.  A  conta*ni- 
nant  can  be  classified  further  as  to  whether 
its  physiological  effect  is  toxic,  anesthetic,  or 
irritant.  Physiological  effects  are  concerned 
with  the  functions  of  organs,  tissues,  and 
cells  of  the  body.  These  effects  can  be 
produced  by  inhalation  into  the  lungs,  by 
ingestion  into  the  digestive  system,  or  by 
contact  with  the  skin.  A  product  may  be 
hazardous  to  you  in  more  than  one  form  and 
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may  produce  a  combination  of  effects. 
Therefore,  you  must  be  familiar  with  the  first 
aid  procedures  in  FM  21-11. 

■  Dusts.  Dusts  are  solid  particles  of  sub- 
stance that  result  from  such  mechanical 
operations  as  grinding,  scraping,  buffing, 
riveting,  rivet  cutting,  or  drilling;  from 
handling  dust-producing  materials  (as  in 
sanding  or  sandblasting);  or  from  the 
evaporating  or  burning  of  liquids  and 
residues  that  contain  finely  divided  sub- 
stances. Consider  the  chemical  makeup  and 
physical  properties,  length  of  exposure,  and 
quantity  when  you  evaluate  dust  hazards. 
Dusts  are  divided  into  three  types,  depending 
on  whether  they  are  toxic,  fibrosis-producing, 
or  irritant. 

□  Toxic  dusts.  Toxic  dusts  injure 
organs  and  tissues  of  the  body  when  they 
are  inhaled  into  the  lungs.  If  ingested 
into  the  digestive  system,  they  attack  the 
body  through  the  liver.  Certain  toxic  dust 
may  also  irritate  the  skin.  Lead, 
manganese,  mercury,  arsenic,  and  their 
compounds  make  toxic  dusts.  One  of  the 
most  toxic  dusts  with  which  you*Il  come 
in  contact  is  produced  in  the  cleaning  and 
repairing  of  tanks  that  have  leaded 
gasoline.  Lead  dust  and  fumes  also  result 
from  burning  sludge  from  leaded  gas- 
oline tanks.  The  toxic  effects  of  lead  build 
up  in  the  body,  but  the  body  can  throw  off 
lead  poisoning  if  it  is  given  enough  time 
between  exposures.  If  it  isn't,  each 
exposure  adds  to  the  effects  of  the  one 
before  it. 

□  Fibrosis-producing  dusts*  A 
fibrosis-producing  dust  injures  the  lungs 
in  such  a  way  that  normal  tissue  is 
replaced  with  fibrous  or  scar  tissue.  The 
most  common  example  is  dust  con- 
taining silica.  It  causes  the  disease  called 
silicosis.  People  who  run  grinding  and 
polishing  machines   or  sanding  and 
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sandblasting  equipment  may  be  exposed 
to  such  dusts. 

□  Nuisance  dusts.  These  dusts  may 
not  cause  severe  injury,  but  they  may 
cause  inflammation  and  respiratory 
ailments.  Personal  allergies  may  add  to 
the  effect  of  dusts.  Some  dusts  may  be 
hazardous  because  they  are  flammable. 
Dusts  of  all  combustible  substances 
ignite  or  explode  under  certain  con- 
ditions. 

■  Gases  and  Vapors.  The  terms  "gas'*  and 
"vapor"  are  often  used  to  mean  the  same 
thing,  although  there  is  a  difference.  A  gas 
exists  as  a  gas  at  ordinary  temperature  and 
pressure.  A  vapor  is  a  gas-like  form  of  a 
substance  that  is  ordinarily  a  solid  or  liquid. 
Gases  and  vapors  are  divided  into  four  groups 
depending  on  whether  they  are  poisonous 
(toxic),  asphyxiants,  anesthetics,  or  irritants. 
Remember  that  each  substance  usually  has 
more  than  one  property.  For  example,  it  can 
be  anesthetic  and  also  toxic. 

□  Poisons,  Poisonous  or  toxic  gases 
and  vapors  have  various  effects  on  the 
body.  They  may  injure  or  destroy  the 
visceral  organs,  the  bloodforming 
system,  tissues,  or  bones.  Toxic  effects 
often  show  up  only  after  a  prolonged 
exposure.  The  most  poisonous  gas  or 
vapor  is  hydrogen  sulfide  found  in  crude 
oil  of  high  sulfur  content  or  tetraethyl 
lead  vapor  from  leaded  gasoline.  You 
must  avoid  exposure  to  them  at  all  times, 
because  they  can  kill  you.  Victims  of 
hydrogen  sulfide  may  fall  unconscious 
upon  exposure  and  never  regain  con- 
sciousness. Other  gases,  listed  m  the 
order  of  toxicity,  are  refrigerants  like 
sulfur  dioxide,  ammonia,  methyl 
bromide,  butane,  propane,  and  the 
freons.  The  carbon  dioxide  used  in  fire 
extinguishers  is  not  \  ery  toxic,  b  it 
carbon  tetrachloride  is  toxic,  and  its 
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effects  build  up  in  the  body.  -^n  also 
decompose  and  form  phosgene,  a  highly 
to>dc  gas.  For  these  reasous,  carbon 
tetrachloride  is  no  lonjer  approved  for 
use  in  extiuguishing  fires.  You  hould 
assume  that  all  flammable  products  are 
toxic  to  some  degree. 

□  Asphyxiants.  Simple  asphyxiants 
are  gases  and  vapors  that  kcap  the  lungs 
from  getting  oxygen.  In  other  words,  they 
replace  the  oxygen  that  is  in  the  e  ir.  Some 
of  them  are  methane  and  its  related 
hydrocarbons,  hydrogen,  and  acetylene 
which  is  used  in  welding  and  flame- 
cutting.  A  chemical  asphyxiant  like 
carbon  monoxide  gas  acts  upon  the  blood 
in  such  a  way  that  it  is  unable  to  absorb 
enough  oxygen  to  sustain  the  organs  of 
the  body.  This  causes  the  organs  to  fail 
due  to  a  lack  of  oxygen. 

□  Anesthetics.  Anesthetic  gases  and 
vapors  have  a  narcotic  effect,  depressing 
the  central  nervous  system  to  the  point 
where  respiratory  failure  may  orcur.  All 
hydrocarbon  vapors  have  this  effect.  The 
most  ^^arcotic  are  acetone,  the  ethers, 
benzene,  naphthas,  gasolines,  and  jet 
fuels.  Others  are  hydrocarbon 
derivatives  that  contain  members  of  the 
chlorine  family.  Exposure  to  burning 
hydrocarbon  vapors  can  cause  tremor  of 
the  heart  ventricles.  Narcotic  effects  of 
gasoline  and  jet  fuel  increase  with 
aromatic  content. 

□  Irritants.  Irritant  gases  and  vapo**s 
inflame  the  lungs  and  respiratory  tract. 
They  .  ^ay  cau^^e  pneumonia  and  other 
pulmonary  diseases  or  make  the  victim 
more  susceptible  to  them.  Most  flam- 
mable gases  and  vapors  are  irritants 
whether  or  not  tl  ey  are  poisonous  or 
narcotic. 


B  Liquids. 

□  Inside  the  body.  Fammable  liquid 
products  are  dangerous  if  you  get  them  ir 
your  mouth  and  may  be  fatal  if  you 
swallow  them.  If  you  get  petroleuHi  in 
your  eyes  or  mouth,  flush  thoroughly  and 
repeatedly  with  water.  (Don't  swallow 
the  water.)  Then,  get  medical  help  at 
once. 

□  On  the  skin.  Flammable  liquid 
petroleum  also  causes  skin  contamina- 
tion. The  seriousness  of  skin  contamina- 
tion ranges  widely,  depending  upon  the 
substance.  The  most  serious  effects  result 
from  contact' with  strong  acids,  alkalis, 
and  rocket  fuels.  Effects  from  gasoline, 
jet  fuel,  and  solvents  are  less  serious,  but 
you  must  not  take  them  lightly.  Fuels, 
solvents,  paints,  lacquers,  and  varnishes 
act  on  the  skin  to  dry  up  natural  fats  and 
oils.  This  leaves  the  skin  harsh,  dry,  and 
chapped-— a  condition  known  as  der- 
matitis. These  unnatural  skin  openings 
or  lesions  increase  your  chances  of 
infection.  If  you  get  petroleum  on  your 
skin,  wash  it  off  at  once  with  soap  and 
water.  If  your  clothes  are  soaked  with 

wet  them  with  water  before  you  take 
them  off.  If  you  don't  have  any  water, 
temporarily  ground  yourself  b y  taking 
hold  of  a  piece  of  grounded  equipment 
with  boih  hands.  Thei;  take  off  your 
clothes.  This  grounding  protects  you 
from  the  dauger  of  a  static  spark  igniting 
your  clothes  as  you  remove  them. 

■  Fumes  and  Mists.  Pumes  and  mists  are 
described  so  that  you  can  tell  them  from  ^ases 
and  vapors.  The  term  "fume*'  is  often  used  to 
mean  the  same  thing  as  gas  and  vapor.  It  i.s 
more  correctly  used  to  mean  a  solid  substance 
tha^  can  turn  directly  into  a  vapor  without 
TiTst  becoming  a  liquid  and  can  return  to  the 
same  solid  state  later.  This;  process  is  called 
sublimrtion,  and  it  is  used  to  refine  such 
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substances  as  iodine  and  sulfur.  Fumes  can 
also  be  produced  from  the  lead  compounds 
used  in  leaded  gasolines  and  paints.  Fumes 
are  minute  particles  of  solids.  They  differ 
from  dusts  in  that  dusts  can't  return  to  their 
solid  form.  Mists  or  fogs  are  minute  droplets 
of  liquids  and  are  produced  by  actions  such  as 
atomizing  and  splashing.  They  are  used  in  a 
water-fog  nozzle  to  smother  fires  and  in 
certain  oil-burner  nozzles  to  make  fires.  You 
should  observe  all  safety  rules  when }  ou  work 
where  there  are  fumes  or  mists.  Th ;  oil  mist 
from  flammable  hydraulic  fluid  escaping 
under  pressure  can  be  a  serious  hazard. 

■  Oxygen  Deficiency.  An  oxygen  deficien- 
cy means  that  the  air  you  breathe  lacks  the 
normal  amount  of  oxygen.  This  is  a  health 


hazard  to  those  who  work  with  flammable 
products.  Normal  air  contains  about  21 
percent  oxygen.  Men  working  in  a  concentra- 
tion of  17  percent  will  breathe  a  little  faster 
and  deeper.  The  flame  of  a  safety  lamp  goes 
out  when  the  concentration  falls  to  16.25 
percent.  Most  workers  get  dizzy  and  notice  a 
buzzing  in  the  ears  at  15  percent.  There  are 
very  few  workers  who  will  not  have  these 
symptoms  in  a  concentration  of  10  percent. 
Life  is  in  danger  when  the  concentration  falls 
to  about  7  percent.  Many  flammable  vaporw- 
are heavier  than  air.  They  collect  in  pits, 
confined  areas,  and  low  spots  where  they 
displace  the  air  and  cause  a  lack  of  oxygen. 
Tanks  that  have  not  been  used  for  some  time 
may  lack  oxygen  due  to  oxidation.  ® 


PRECAUTIONS 


Vapor  Formation  and  Ignition  Sources 

The  most  serious  accidents  in  petroleum 
storage  areas  result  from  the  ignition  of 
combuGtible  vapor  and  air  mixtures. 
Therefore,  keep  two  rules  in  mind  at  all  times: 
be  sure  to  control  vapor  formation  and 
ignition  sources.  Some  ways  you  can  control 
them  are  shown  in  tables  10-2  and  10-3.  "CD 


Transfer  and  Storage 

Be  sure  you  follow  safety  precautions  during 
transfer  ,  and  storage  operations.  Some  of 
these  precautions  are  given  in  table  lO--^. 
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Table  10-2.    Controllmg  vapor  formation 

Rules 

Remarks 

Avoid  spills 

Fill  container  carefully  (whether  filling 

a  5-gallon  can.  tank  vehicle,  or  storage  lank)  and 
avoid  overflow. 

Use  drjp  pans,  catch  basins,  or 

absorbent  materials  (not  combustible) 

Place  where  there  may  be  drips  or  spills. 

Leaks  may  occur  in  such  places  as  tank 
seams,  joints,  piping,  valves,  or  pumps. 

Clean  up  spills  or  leaks  at  once 

Wash  or  cover  them.  (Washing  is  better  in 

the  case  of  volatile  product  )  Treat  the  area  as 
especially  hazardous  until  vapors  are  gone. 

Beware  of  flammable  vapors  in  empty 
containers 

An  empty  pipeline  or  storage  tanks,  drums. 

cans,  or  containers  that  have  held  a  flammable 
product  are  potentially  more  dangerous  than  a 
filled  container. 

Inspect  drums  and  containers  before  use 

Inspect  drums  and  containers  before  using. 

Mark  them  with  some  sign  of  approval  if  they  are 
fit  for  use. 

Empty  or  full  coniamprs  for  flammable 
products  should  be  closed.  " 

Open  drum  bungs  carefully 

Be  very  careful  when  opening  drums  filled 

with  flammable  products  if  the  drums  have  been 
subjected  to  increased  temperature  or  agitation 
Since  they  were  filled.  This  prevents  the  sudden 
release  of  pressure  that  can  produce  a  vapor-air 
mixture  that  may  include  some  product. 

Beware  of  unventilated  space 

Vapors  can  gather  in  unventilated  or  confined 
spaces  or  pits. 

Don  t  use  gasoline  for  cleaning 

Gasoline  and  carbon  tetrachloride  (because  it 
IS  toxic)  must  not  be  used  for  cleaning. 

Coordinate  with  others  when  ventilating 
and  vapor-freemg 

Consult  other  area  operations  that  could  be 
sources  of  ignition. 
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Table  10-3     Controlling  ignition  sources 


Rules 

HemdrkS 

No  smoking 

Don't  let  anyone  smoke  in  the  class  ill 
suppiy  point. 

No  matches  or  cigaretie  lighters 

Don't  let  anyone  bring  matches  or  lighters 
in  the  class  111  supply  point. 

Don't  handle  product  during  electrical 
storms 

Stop  loading  or  unloading  flammable  products 

during  an  electrical  storm  or  when  there  is  a 
threat  of  one. 

Dispose  of  waste  safely 

Use  only  self-closing  metal  containers  for 

oil-  or  paint-soaked  waste  or  rags,  and  dispose  of 
them  each  day 

Equipment  must  be  explosionproof 

Install  only  explosionproof  electrical 

equipment  and  fixtures  in  hazardous  area. 

Lights  must  be  explosionproof 

Use  only  explosionproof  extension  lights  or 

flashlights  or  electric  lanterns  with  shatterproof 
lenses  when  inspecting  and  repairing  m  hazard- 
ous area 

Inspect  electrical  appara:us  and 
fixtures  often 

Correct  immediately  any  condition  that  may 
cause  sparking,  arcing,  or  heating. 

Take  precautions  when  working  on 
electrical  equipment 

Open  switches  and  pull  fuses  before  you  start 
to  work. 

inspect  grounding  system 

Inspect   ground  wires   monthly    Test  grounding 
system  annually  or  when  H  suffers  mechanical 
damage.  Replace  or  repair  faulty  equipment. 

Coordinate  hot  work  with  other  operations 

Coordinate  all  hot  work  m  the  vicinity  of 

tank-ventilating  and  vapor-freemg  operations  so 
that  they  do  not  become  hazardous  to  each  other 
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Table  10-4.    Safety  rules  for  iransterrmg  and  siormg  produci 


Remarks 

Bond  and  ground  equipment 

For  all  p.v\roleum  operations,  always  bond  and 
grri.jnd  equipment. 

Avoid  overhead  filiing 

If  you  can't  avoid  overhead  filling,  put  the  end 
of  the  iillmg  tine  .nside  the  tank  so  that  the  fuel 
will  be  cJisturbeO  as  little  as  possible 

Use  walkways 

Always  use  walkways  to  cross  tank  firewalls 
Always  use  walkways  as  much  as  possible. 

Ventilate  ana  dean  vehicles  and  containers 

Collapsible  tanks,  railway  tank  cars,  and  tank 

vehicles  must  be  cleaned  and  ventilated  as 
prescribed  in  FM  10-20. 

Observe  safety  rules  when  fueling  aircraft 

Observe  all  safety  precautions  prescribed  in 
fM  10-68. 

Observe  safely  rules  when  operating,  loading, 
or  transferring  product 

Observe  all  safety  precautions  prescribed  in 
JM  10-1 113. 

FIREFIGHTING 


Firefighting  Plan 

The  nature  of  tactical  class  III  supply  point 
operations  requires  that  you  place  additional 
emphasis  on  fire  control  and  prevention. 
Class  III  supply  points  are  usually  in  isolated- 
field  positions  far  from  a:iy  orf^anized  fire 
departments  or  engineer  firefighting  teams. 
This  means  that  the  abihty  to  extinguish  a 
fire,  if  it  starts,  rests  with  the  personnel  at  the 


supply  point  and  is  the  direct  responsibility  of 
those  supervising  it.  Therefore,  develop  a  fire' 
plan  before  you  start  operating  the  class  III 
supply  point.  If  you  have  a  fire  plan,  you  can 
veact  quickly  and  effectively  if  a  fire  starts. 
Make  the  plan  as  comprehensive  as  possible; 
that  is,  consider  all  areas  of  the  class  III 
supply  point.  But  remember,  if  there  is  a  fire 
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department  in  yourarea  of  operation,  notify  it 
immediately  when  a  fire  starts.  The  following 
will  help  you  plan. 

■  Placement  of  Fire  Extinguishers.  The 

only  way  to  fight  a  petroleum  fire  at  a  class  III 
supply  point  is  with  portable  carbon  dioxide 
fire  extinguishers.  Place  one  at  each  pump, 
collapsible  tank,  receiving  and  issuing  point, 
can  and  drum  cleaning  and  filling  area,  and 
packaged  product  storage  area.  Place  other 
extinguishers  where  personnel  can  get  to 
them  and  get  to  any  part  of  the  supply  point 
quickly.  Show  the  location  of  all  your  fire 
extinguishers  on  a  map  of  the  supply  point  so 
that  personnel  can  find  them  easily.  Place  a 
map  at  each  checkpoint  and  at  several 
locations  in  the  area  of  operation.  If  you  don't 
*  have  a  natural  supply  of  water,  make  sure  the 
installation  has  enough  water  tanks  to 
supply  water  to  control  fires. 

■  Personnel.  Assign  two  people  to  each  fart- 
extinguisher  in  the  supply  point.  Make  sure 
they  and  all  workers  at  the  supply  point  know 
how  to  use  them.  Also,  form  a  firefighting 
team  you  can  send  quickly  to  any  area  in  case 
of  fire.  There  should  be  about  five  men  on  the! 
team. 

■  Evacuation  Routes.  Set  up  evacuation 
routes  for  vehicles  and  personnel.  If  a  fire 
breaks  out,  all  vehicles  must  be  quickly 
removed  from  the  area.  Personnel  who  are  not 
fighting  the  fire  must  also  leave  at  once. 
Evacuation  routes  should  be  the  fastest 
means  of  exit  from  the  supply  point.  These 
routes  should  also  be  illustrated  on  the  maps 
showing  the  placement  of  fire  extinguishers. 

■  Fire  Drills.  Use  tire  drills  to  train  per- 
sonnel to  react  quickly  in  case  of  fire.  Fire 
drills  should  be  as  realistic  as  possible  and 
evacuation  routes  should  be  used  and  fire 
extinguishers  manned.  Conduct  a  fire  drill  at 
least  once  a  month  or  when  there  is  a 
personnel  turnover.  w 


Principles  of  Extinguishing  Fires 

There  are  three  elements  to  consider  when 
putting  out  a  petroleum  fire.  They  are  the 
control  of  fuel,  heat,  and  air.  How  you  control 
an  element,  or  combination  of  elements,  will 
depend  on  your  situation. 

O  Control  of  Fuel.  First  shut  off  the  flow  of 
fuel  if  you  can.  The  fire  may  be  in  a  burning 
tank,  a  damaged  or  leaking  product  line  or 
pump,  or  a  broken  gasline.  It  is  hard  to  get  to  a 
fire  in  a  broken  fuel  line  with  any  kind  of 
extinguisher.  Plug  the  break  if  you  can.  Then, 
stop  the  flow  at  the  nearest  valve,  a  i  use 
foam  on  burning  pools  of  the  fuel.  Do  not  use 
water  and  foam  together  because  vyater  will 
destroy  the  effectiveness  of  the  foam  and 
further  spread  the  fuel.  In  the  f  ?  of  burning 
gas,  it  may  be  wise  not  to  pui.  at  the  flame 
before  you  shut  off  the  flow.  The  danger  of 
escaping  gas,  and  a  possible  explosion,  could 
be  as  great  as  the  danger  of  combustion.  It 
may  be  better  to  direct  your  initial  efforts 
toward  controlling  the  blaze  until  you  can 
stop  the  flow  of  gas. 

■  Control  of  Heat.  Heat  is  transmitted  by 
radiation,  conduction,  and  convection.  Heat 
radiates  in  all  directions,  and  it  is  a  h  -izard  to 
storage  tanks  near  a  blaze.  Heat  is  conducted 
through  a  solid  or  liquid  substance.  Convec- 

.  tion  takes  place  as  heated  air  rises  from  the 
fire  and  circulates.  This  brings  heat  to  all 
combustibles  within  reach.  The  best  way  to 
reduce  heat  and  vapor  is  to  use  water  in 
streams,  spray,  or  fog.  Usually,  the  best  way 
to  protect  a  storage  tank  that  is  near  a  fire  is 
to  cool  it  with  water. 

■  Control  of  air.  You  can't  remove  all  air  in 
the  area  of  a  fire,  but  you  can  dilute  the  air,  or 
smother  the  fire,  or  both.  To  dilute  the  air,  you 
reduce  the  percentage  of  oxygen  to  the  poi.it 
where  it  will  no  longer  support  combustion. 
To  smother  the  fire,  you  cut  off  all  air  at  the 
surface  of  combustion. 
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□  Dilute,  You  can  dilute  the  air  by  using 
carbon  dioxide,  water  fog,  mist,  or  steam. 
This  does  not  take  place  all  at  once;  you 
should  continue  until  the  fire  goes  out. 
Carbon  dioxide  is  a  dry,  noncorrosive  gas 
that  does  not  act  when  in  contact  with 
most  substances.  It  does  not  conduct 
electricity  and  is  not  a  health  hazard 
except  in  great  concentration.  Water  fog 
dilutes  the  air  and  also  helps  protect 
personnel  because  it  screens  the  heat  and 
washes  fumes  and  smoke  from  the  air. 
Live  steam  also  does  a  good  job  of 
diluting,  but  it  ^Iso  increases  the  heat  in 
the  area  of  the  fire.  Steam  does  a  better 
job  of  smothering  when  applied  to  the  top 
of  a  storage  tank. 

□  Smother.  Foam  is  one  of  the  best 
ways  to  blanket  and  smother  a  petroleum 
fire.  To  do  this,  spread  a  tight  covering  of 
foam  on  the  burning  surface  to  cut  off  all 
air.  You  can  spread  the  blanket  easily  on 
the  top  of  a  burning  tank.  Foam  tends  to 
break  down  in  fire,  so  continue  to  apply 
foam  long  enough  and  fast  enough  to  let 
the  tank  cool  below  the  temperature 
where  the  fuel  can  ignite  again.  The 
depth  of  foam  you  need  may  vary  from  a 
few  inches  for  a  small  tank  to  several  feet 
for  a  large  tank.  It  is  common  practice  to 
provide  a  source  that  can  furnish  enough 
foam  to  put  out  a  fire  in  the  largest  single 
area  protected  rather  than  several  small 
fires  at  one  time.  You  can  smother  small 
fires  with  sand,  wet  burlap,  or  a  blanket. 


Classes  of  Fires 

Underwriters  Laboratories,  Inc.,  groups  fires 
into  classes  A,  B,  and  C.  The  National  Fire 
Protection  Association  groups  them  in 
classes  A,  B,  C,  and  D.  The  four  classes  are  as 
follows: 


■  Class  A,  These  are  fires  that  break  out  in 
combustibles  such  as  wood,  brush,  grass,  and 
rubbish.  The  cooling  and  quenching  action  of 
water  makes  it  the  best  agent  for  putting  out 
class  A  fires. 

■  Class  B,  TJiese  are  fires  that  break  out  in 
flammable  liquids  such  as  gasoline  and  other 
fuels,  solvents,  lubricants,  paints,  and 
similar  substances  that  leave  no  embers.  A 
smothering  or  diluting  agent  is  best  for 
putting  out  class  B  fires. 

■  Class  C,  These  are  fires  that  involve  live 
electrical  equipment  such  as  motors, 
switches,  and  transformers.  A  smothering 
agent  is  best  for  putting  out  class  C  fire,  but 
the  agent  must  not  be  a  conductor  of  electrici- 
ty. 

■  Class  D,  These  are  fires  in  combustible 
metals  such  as  titanium,  zirconium,  sodium, 
and  potassium.  A  smothering  agent  is  best 
for  putting  out  class  D  fires.  © 


Fire  Extinguishers 

Install  a  fire  extinguisher,  or  a  sign  in- 
dicating the  location  of  the  closest  ex- 
tinguisher, at  all  petroleum  storage,  han- 
dling, and  dispensing  areas.  The  Army  uses 
both  portable  hand  extinguishers  (table  10-5) 
and  wheeled  units.  Portable  hand  ex- 
tinguishers, except  pump-tank  ones,  are 
available  in  various  sizes  and  in  all  types 
discussed  below.  The  agent  used  in  the  pump- 
tank  unit  is  water  or  an  antifreeze  solution, 
usually  calcium  chloride  with  corrosion 
inhibitors.  Portable  fire  extinguishers,  are 
effective  only  in  the  earliest  stages  of  fires. 
For  this  reason,  they  are  called  first  aid 
appliances.  Wheeled  units  are  available  in  all 
types  discussed  below.  They  are  more  flexible 
because  they  have  longer  hoses  and  greater 
capacities. 
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Table  10-5,    Types  of  Portable  Fire  Extinguishers 


Tvp«* 

Eifect 

Use 

EifvJlricji 
conductor 

Subject  to 

Soda-acid 

Water 

Cooling  and 
quenching 

Class  A 

C02  gas  from 
chemical 
reaction 

Yes 

Yes 

Antifreeze 

Calcium 
chloride 

Coohng  and 
quencmng 

Class  A 

Stored  pressure, 
cartridge, 
or  chemicals 

Yeri 

No 

Loaded-Stream 

Alkalt-metai 
salts 

Cooling. 

'  quenching, 
and  retarding 

Class  A 
Class  B 

Cartridge 

or  chemicals 

Yes 

No 

Foam 

Foam 

Diluting 

or  smothering 

Class  A 
Class  8 

Chemicals 

Yee 

Carbon  diOxide 

Gas  and 
dry  ice 

Diluting  ■ 

or  smothering 

Class  a 
Class  C 

Self  contained 
pressure 

No 

No 

Dry  chemical 

Treated 
sodium 
bicarbonate 

Smothering 

Class  8 
Class  C 

Gas  or  caruidqe 

No 

No 

■  Types. 

□  Soda-acid.  The  soda-acid  ex- 
tinguisher is  the  most  common  water- 
solution  type  that  uses  gas  pressure  as  an 
expellant.  The  chemicals  in  the  ex- 
tinguisher are  sodium  bicarbonate  (bak- 
ing soda)  and  sulfuric  acid.  The  bicar- 
bonate is  in  water-solution  form  in  the 
extinguisher,  and  the  acid  is  contained  in 
a  loosely  stoppered  glass  bottle.  When  the 
extinguisher  is  inverted,  chemical  reac- 
tion produces  carbon  dioxide  that  builds 
up  pressure  and  expels  the  water.  Use 
this  type  of  extinguisher  for  class  A  fires 
only. 


□  Antifreeze.  The  antifreeze-solution 
unit  is  charged  with  a  calcium  chloride 
solution.  The  expellant  is  gas  from 
carbon  dioxide  cartridges  or  from 
chemical  reaction.  The  extinguisher  is 
operated  by  inverting  it  and  bumping  it 
on  the  floor  or  by  squeezing  a  valve  lever. 
Use  this  type  of  extinguisher  for  class  A 
fires. 

□  Loaded-stream.  The  loaded-stream 
extinguisher  is  charged  with  an  alkali- 
metal  salt  solution  and  other  salts. 
Potassium  sajts  are  a  part  of  the  charge. 
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The  way  the  agent  works  on  a  fire  differs 
according  to  the  class  of  fire.  It  puts  out 
class  A  fires  suddenly,  and  helps  keep 
them  from  starting  again.  The  way  it 
works  on  small  class  B  fires  is  not  clear. 
The  agent  produces  no  smothering 
vapor,  but  there  seems  to  be  a  chemical 
reaction  that  tends  tc  hold  down  combus- 
tion, 

□  Foam.  The  foam  extinguisher  is 
usually  charged  vvith  a  water  solution  of 
sodium  bicarbonate  with  a  stabilizing 
agent.  A  small,  separate  container  holds 
an  aluminum  sulfate  solution.  When  the 
unit  IS  inverted,  mixture  of  the  two 
solutions  produces  carbon  dioxide  gaa. 
Pressure  builds  up  and  expels  the  liquid 
in  the  form  of  tiny  bubbles  toughened  by 
the  stabihzing  agent.  A  2  1/2-gallon 
extinguisher  makes  18  to  20  gallons  of 
foam.  Use  this  type  of  extinguisher  for 
class  A  and  class  B  fires. 

□  Carbon  dioxide.  The  carbon  dioxide 
(C02)  extinguisher  comes  in  many  sizes. 
The  charge  of  liquid  carbon  dioxide 
under  800  to  900  psi  pressure  is  released 
by  means  of  a  hand  valve  at  the  top  of  the 
unit.  A  tube  runs  from  the  top  to  bottom  of 
the  unit  so  that  only  liquid  carbon 
dioxide  is  released  until  about  80  percent 
has  been  used.  Gaseous  carbon  dioxide 
then  flows  until  the  charge  is  exhausted. 
The  charge  flows  in  a  high-velocity 
stream,  and  a  horn,  or  flaring  nozzle,  is 
provided  to  keep  it  from  being  diluted. 
When  the  charge  is  released  and  enters 
the  horn,  the  chilling  due  to  expansion 
turns  about  30  percent  into  dry  ice  or 
snow.  Carbon  dioxide  works  well  to  dilute 
air  in  class  B  fires.  It  works  well  on  class 
C  fires  also,  because  it*s  not  a  conductor. 

□  Dry-chemical.  The  dv  chemical 
extinguisher  is  available  in  a  wide  range 
of  sizes.  The  agent  is  chiefly  sodium 
bicarbonate  powder  with  additives  to 
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produce  water  repellency  and  free  flow. 
The  expellant  is  carbon  dioxide, 
nitrogen,  or  compressed  air.  The  ex- 
tinguisher puts  out  the  fire  by  smother- 
ing it.  It  works  well  on  class  B  and  class  C 
fires. 

□  Water.  You  can  sometimes  put  out  an 
oil  fire  'mth  water.  Solid  water  streams, 
sprays  of  water,  and  water  fog  all  have 
their  proper  application.  Trained  per- 
sonnel should  decide  when,  where,  and 
how  to  apply  water. 

■  Use  and  Maintenance.  The  rules-for-  use 
and  upkeep  of  fire  extinguishers  is  given  in 
table  10-8.  © 


Table  10-6   Use  and  upkeep  of  fire  extinguishers 


use  ano  maintenance  rules 


>.     Know  HOW  to  operate  the  fire  extinguisher 

2.  Know  WHICH  extinguisher  to  use  for  each  type 
of  fire. 

3  CHECK  month ly  to  make  sure  extinguishers  are 
in  place 

4  INSPECT  monthly  to  see  if  extmgujshers  have 
been  damaged 

5  RECHARGE  extinguishers  immediately  after 
use 

6.  Have  trained  personnel  EXAMINE  ex 
tinguishers  at  least  twice  a  year  to  make  sure 
they  are  in  good  working  condition  The 
inspection  date  and  initials  or  name  of  Jhe 
inspector  must  be  recorded  on  a  tag.  and  the  tag 
must  be  attached  to  the  extinguisher 

7  TEST  all  pressure  extinguishers  hydrostaticallv 
every  5  to  1 2  years  (this  depends  on  the 
extinguisher) 

8  FOLLOW  MANUFACTURERS  INSTRUC- 
TIONS  exactly  for  charging,  maintaining,  and 
using  the  extinguisher  USE  TM's  5-687  and  5- 
31  5  as  guides 
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F:re  investigation 

Investigate  the  cause  of  all  fires  at  your 
supply  point.  The  main  reason  for  this  is  not 
to  fix  responsibility  but  to  help  prevent  fires 
in  the  future.  It  is  very  important  to  know  how 
or  why  a  fire  started.  A  fire  might  have  been 
caused  by  an  unsafe  working  condition,  an 
improper  act,  or  a  combination  of  the  two.  An 
unsafe  working  condition  may  have  been 
overlooked  because  of  inadequate  inspection. 
An  improper  act  may  have  been  performed 
which  good  supervision  could  have  corrected 
on  the  spot. 
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!.9.    Ship-To-Shore  and  Dockside  Tanker  Un- 
^  loading  Facilities 

n  an  oversea  theater  a  military  petroleum  bulk 
upply  and  distribution  system  begins  at  a  port 
if  debarkation  where  fuel  is  unloaded  from  tank- 
jrs.  The  use  of  existing  wharves  simplifies  the 
ob  of  tanker  unloading.  When  wharves  are  not 
ivailable,  other  means  have  to  be  provided.  In 
protected  waters  a  jetty  is  extended  offshore  (up 
to  1,000  feet)  with  a  40-  by  70-foot  wharf,  and 
the  tanker  is  berthed  alongside.  From  the  wharf 
the  pipeline  is  carried  to  shore  over  the  jetty. 
Where  the  tanker  berth  must  be  located  in  un- 
protected waters,  ship  moorings  are  provided  at 
which  the  tanker  may  lay  with  its  bow  into 
the  prevailing  wind  or  current.  One  or  more 
submarine  pipelines  are  then  extended  from  the 
.^hore  to  the  tanker  mooring.  These  submarine 
pipelines  must  be  long  enough  to  reach  water 
'vhich  is  safe  for  mooring.  Depending  upon  the 
!:de  range  or  beach  gradient,  this  length  may 
ran(2:e  from  1/2  to  5  miles.  The  submarine  pipe- 
line 13  connected  to  the  terminal  trunkline  at  the 
-hore  end.  At  the  sea  end,  it  is  provided  with 
a  permanently  attached  flanged  discharge  hose 
fusuaily  2  L2  times  the  water  depth).  The  free 
'•nd  of  the  hose  is  closed  with  a  plug  valve  and 
i  blind  flange  or  with  a  blind  flange  only,  and 
M  attached  to  a  marker  buoy  with  a  lifting  chain 
•o  facilitate  making  the  hookup  with  the  tanker. 
' 'reloading  facilities  should  have  the  capacity  to 
unload  the  largest  tanker  in  considerably  less 
■  han  24  hours.  When  greater  discharge  capacity 
^  needed  or  two  or  more  tankers  are  to  be  handled 
•irr.ultaneously,  additional  lines  are  added.  These 
•  icilities  are  arranj^ed  so  that  fuel  also  can  be 
aded  from  the  tank  farm  to  coastal  tankers 
ind  oarj^es  through  the  use  of  tank  farm  transfer 
'.>'^mp^  and  throuj?h  the  use  of  by-passes  around 
'  herk  valves. 

^•10.    Marine-Terminal  Storage  Installations 

>m  th»»  tanker  unloading?  facilities  (submarine, 
or  du.jk.si(ie).  the  fuel  is  pumped  forward 
*'»  '♦^rminal   storage  facilities.  The.se  facilities 
(f^rnpf.^ed  of  a  single  200,000  barrel  tank 
'irm.  or  loO.OOO  barrel  to  1,000,000  barrel  major 
••^nk  farm  romplexes  (drawing  12-09,  TM  5-302). 

Uoraire  tank.s  in  a  farm  or  major  complex 
^re  intfjrconnected  by  pipelines  manifolded  so  that 
''^'^  to  fonr  petroleum  product.s  can  be  moved 
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into,  out  of,  and  between  tanks  in  accordance 
with  scheduled  use  requirements. 

2-1 1 .    Trunk  and  Branch  Pipelines 

From  the  ahip-to-shore  or  dockside  unloading  line 
the  fuel  flows  to  the  tertninal  storage  facility 
through  a  12-inch  main  trunkline.  Normally,  only 
one  trunk  pipeline  is  required.to  supply  a.200,000 
barrel  marine  terminal;  two  lines  and  sometimes 
more  are  provided  for  terminals  having  a  capac- 
ity of  400,000  barrels  or  more.  From  the  marine 
terminal,  the  trunkline  is  extended  forward,  nor- 
mally jeduced  in  size,  to  follow  the  course  of 
battle.  Branch  lines  may  be  connected  to  the  trunk- 
line  to  serve  airfields  and  other  large  consumers. 
These  branch  pipelines  are  constructed  with  pipe 
sizes  dependent  on  throughput  requirements.  The 
pipehead  terminal  supporting  a  field  army  may 
move  forward  by  bounds  along  with  the  army 
supply  point  as  often  as  every  2  or  3  days. 
Portable  storage  serving  the  advance  is  fed  by 
the  pipeline  and  is  manifolded  together  by  hose 
for  the  normal  supply  of  the  pipehead  dispensing 
facility. 

/  2-12.    Pump  Units 

Pumps  perform  many  important  functions  in  a 
military  pipeline  system.  In  effect,  they  act  as 
the  heart  of  the  pipeline  system  in  regulating 
distribution.  The  same  type  pump,  by  different 
arrangement  of  its  manifold,  may  be  employed 
to  perform  more  than  one  function. 

a.  Station  Picinps.  The  type  of  pump  employed 
for  pipeline  pump  stations  is  determined  by  the 
size  of  the  pipeline.  Lines  constructed  of  4-  and 
6-inch  lines  call  for  4-inch,  four-stage  pumping 
units;  8-  and  l2-inch  lines  call  for  6-inch,  two- 
stage  or  6-inch,  multistage  pumping  units. 

b.  Booster  Pumps.  Tankers  usually  have  two 
or  more  pumps  of  sufficient  capacity  for  off- 
loading to  the  terminal  storage  tanks.  However, 
shore  booster  pumps  will  be  necessary  where 
there  is  a  long  ship-to-shore  pipeline  or  a  long 
line  from  the  dock  to  storage,  or  where  the  ter- 
minal  storage  is  considerably  above  sea  level. 
The  6.inch,  single-stage,  selfpriming,  pumping 
unit  can  be  employed  with  the  8-12  inch  lines  from 
the  tankers. 

c.  Flood  Pumps.   Flood   (or  feeder)  pump.s 
normally  are  installed  to  .supply  the  re((uircd 
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suction  pressure  between  tank  farm  installations 
and  main-line  (trunk)  pumping 'stations,  or  to 
feed  fuel  through  short  branch  lines  to  dispensing 
tankage  installations. 

d.  Transfer  dhd  Tank  Piiwps.  Transfer  and 
tank  pumps  j^re  connected  with  the  switching 
manifold  of  tank  farm  installations  to  move 
large  volumes  of  petroleum  products  into,  o' t  of, 
and  within  the  tank  farm.  The  purpose  of  such 
pumping  may  be  to  transfer  fuel  from  damaged 
or  leaking  tanks  to  sound  ones,  to  consolidate 
fuel  from  partly  empty  tanks,  to  empty  tanks 
so  as  to  provide  space  foi;  new  fuel  shipments 
which  should  not  be  mixed  with  existing  supplies 
before  testing,  or  to  blend  differ  ?nt  batches  of 
fuel  to  uniform  specifications.  Depending  on  the 
elevation  and  other  site  conditions,  tank  pumps 
may  be  used  to  relay  tank  contents  to  dispensing 
tankage. 

€,  Loading  Pumps.  Loading  pumps  normally 
are  r^uired  to  relay  petroleum  products  from 
tankage  to  the  dispensing  outlets,  except  when 
the  required  rate  of  flow  is  supplied  by  a  gravity 


system.  They  usually  are  used  for  tank-car  and 
tank-truck  filling  installations. 

2-13.    Intermediate  and  Pipehead  Storare 
Installations 

0-.  As  is  the  case  for  marine-tei.uinal  storage, 
tank  farms  provide  for  intermediate  and  pipe, 
head  storage  requirements  (fig.  2-2).  These  in- 
clude: 

(1)  Station  fuel,  supply  storage  consisting  of 
100-barrel  or  larger  tank. 

(2)  District-terminal  tankage  which  holds  as 
much  of  the  reserve  supply  as  is  required  for 
pipeline  supply  of  f  ^el  to  the  using  units  (these 
tank  farms  may  also  function  as  regulating  tank« 
a^'e). 

(3)  Airfield  storage  tankage,  usually  supplied 
by  a  branch  line  from  the  trunk  pipeline  and 
located  within  1  mile  of  the  airfield  dispensing 
points. 

(4)  The  portable  pipehead  usually  consisting 
of  collapsible  envelope  type  tanks. 
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6.  Normally,  all  intermediate  and  pipe?  ad  stor- 
age installations  should  provide  for  reserve  sup- 
plies of  each  tjrpe  (usually  four)  of  fuel  be 
carried  through  the  pipeline  or  through  dispensing 
lines  fed  by  the  tank  farms. 

^  2-14.    Bulk  Reduction  Dispensing  Facilities 

Bulk  reduction  dispensing  facilities  are  an  in- 
tegral part  of  tank  farms  from  which  bulk  fuel 
is  transferred  from  the  pipeline  systen  to  other 
means  of  transportation  or  where  it  is  packaged 
or  delivered  to  the  using  vehicles.  Army  bulk 
reduction  points  may  include  facilities  for  trans- 
ferring bulk  supply  to  tank  trucks  and  tank  cars 
and  for  dispensing  fuels;  filling  stations  may 
be  established  near  depocs,  ^apply  points,  rail- 
heads, bivouac  areas,  rest  carnps,  tank  farms, 
and  similar  installations  (FM  10-17).  Tanktruck 
loading  installations  may  be  installed  at  pipeheaus 


or  class  111  facil'ities  for  further  bulk  shipment 
bef.^e  the  tuel  is  broken  down  into  containers. 
Air  Force  operated,  on-base  dispensing  systems 
consist  of  facilities  beyond  the  point  where  Army 
responsibility  for  Air  Force  fuel  supply  ends, 

2-15.    Comnfiunicaticns  Circuits 

a.  An  exclusive  system  of  communications  ia 
essential  for  the  efficient  construction,  operation, 
and  maintenance  of  militar>'' pipelines.  The  com- 
municacions  system  must  be  separate,  contin- 
uous, and  dependable.  Figure  2-3  illustrates  a 
cypical  pioeline  communications  net  which  in- 
cludes telephone,  teletype,  and  radio  communica- 
tions circuits,  and  provides  for  dispatcher,  inter- 
terminal,  and  i  'terservice.  Signal  commands  are 
responsible  for  the  planning,  construction,  and 
major  maintenance,  and  furnish  the  troops  and 
equipment  required;  quartermaster  units  operate. 
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[temperature  variances.  Using  a  block  and  tackle 
to  close  small  gaps  is  acceptable,  if  inspection 
indicates  this  can  be  done  without  the  danger  of 
creating  ocher  gaps  from  excessive  strain  on  ad- 
jacent couplings,  either  while  repairs  are  being 
kjniade,  or  after  the  system  is  pressurized. 

^3-9.  Pumps 

Data  on  the  capacity  and  operating  characteris- 
tics of  pumps,  sufficient  for  pipeline  planning,  are 
included  in  this  manual.  Instructions  on  opera- 
tion and  maintenance  are  included  in  manufac- 
turers' manuals  which  are  packaged  with  each 
pump.  Three  sizes  of  centrifugal  pumping  units 
are  currently  standard  for  military  pipeline  serv- 
ice— ^the  4-inch,  four-stage  pumping  unit;  the  6- 
inch,  two-stage  pumping  unit;  and  the  6-inch, 
single-stage,  self-priming  pumping  unit.  A  6-inch, 
multistage,  diesel  engine  driven  unit  has  been 
standardized  and  is  scheduled  to  enter  the  system 
shortly. 


a.  Four-Inch,  Fotir-Stage  Pumping  Unit.  The 
4-inch,  four-stage  pumping  unit  consists  of  a  gas- 
oline-engine power  unit  and  a  four-stage  centri- 
fugal pump  (fig.  3-14  and  3-15).  This  pumping 
unit  is  designed  for  use  with  4-  and  6-inch  pipe, 
lines.  However,  it  will  be  replaced  by  the  six- 
inch  multistage  diesel  driven  pump  in  six-inch 
pipelines.  Operating  at  1,800  revolutions  per 
minute  (rpm),  the  unit  will  pump  785  BPH  of 
0.725  specific  gravity  gasoline  against  a  463-foot 
dynamic  head  (Glossary).  Operating  characteris- 
tics are  found  in  figure  3-16.  The  powerplant  and 
pump  are  briefly  described  below. 


INTAKE 


DISCHARGE 


Figure  S-IU.  A  It-inch,  four-stage  pumping  unit. 


Figure  S-15.  Plan  shovAng  intake,  discharge^  and  rotation 
of  a  4-mc/i,  four-staje  pvmping  unit. 


3-16 


TM  5.343 


Sandtraps  are,  in  effect,  sediment  chambers  which 
collect  dirt,  scale,  sludge,  and  floating-  debris 
pumped  througrh  the  pipelines  or  that  accumulated 
during  line  cleaning.  They  are  installed  in  pairs 
on  the  suction  side  of  each  pumping  station. 
A  aandtrap  consists  of  a  14-inch  drumlike  steel 
barrel  made  up  in  three  sections  as  illustrated 
in  figure  3-31.  The  removable  middle  section 


is  easily  rolled  aside  for  cleaning,  and  the  6-inch 
grooved  nipples  welded  to  the  inlet  and  outlet 
sections  facilitate  coupling  into  the  pump  station 
manifold.  The  outlet  section  is  fitted  with  a  strain, 
er-screen  for  the  removal  of  particles  not  trappe^j 
by  sedimentation.  Use  of  6  inch  x  4  inch 
or  8  'ich  X  6  inch  reducers  makes  the  sand- 
trap  ;  aptable  to  any  ?ize  pumping  station  fa. 
cility. 
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6-IN  8EVEL  TO  . 
GROOVE  NIPPLE 
(OUTLET) 


20 


3" 


BEVEL  TO 
GROOVE  NIPPLE 

{  !NL£T) 


14-lN  NIPPLE 


DRAIN 


'S.D  GROOVE -TYPE 
COUPLING 


t\irn)>  nttsif  itth'nt. 


3-12.     Cleaner  Barrels 

Stet*l  clir^aner  barrels  (scraper  traps)  are  included 
in  and  '^-inch  trunk-pipeline  pump^  station 
manif<»i(is    to   send    and    recei\e  fluici-propelled 


pipeline  cleaners  used  in  cleanini,^  the  system.  De- 
tails of  an  8-inch  incomin^^  and  outgoing:  cleaner 
barrel  are  illustrated  in  fi^rure  3-32.  Notice  that 
the  pipeline  end  connection  is  jrrooved  to  accom- 
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modate  the  standard  split-ring  grooved-type  cou- 
pling. The  blanking  end  closure  is  hinged  to  per- 
mit lateral  displacement  of  the  blanking  cap  and 
provides  unobstructed  access  to  the  barrel  proper 
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for  insertion  or  removal  of  the  cleaner.  The 
6-inch  cleaner  barrels  differ  only  in  size  and  in 
the  fact  that  the  blanking  cap  is  not  hinged  but 
is  secured  by  the  standard  coupling. 


HINGE  P)N 


-lO-lN  BLANKING 
END  CLOSURE 


2. IN  NPT  INTERNALLY 
THREADED  OUTLETS  BOTH 
SIDES  FOR  DRAIN  &  VENTS 

10X8  CONCENTRIC" 
REDUCER 


8. IN  BEVEL  TO  GROOVE 
ADAPTER  NIPPLE 


(A)  INCOMING  BARREL 


BEVEL  TO  GROOVE 
PT-R  NIPPLE 


^2. IN  NPT  INTERNALLY 

THREADED  OUTLETS  BOTH 
SIDES  FOR  DRAIN  AND  VENT 


(B)  OUTGOING  BARREL 

Fiffitre  3.;{2.    !J^^ta{l  of  ^-inrh  pipclim'  cleaner  barrels. 
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»3-19.    Pumps  and  Manifolds 

Depcndinj:  on  their  functional  operation,  pump 
und  manifold  facilities  provide  for  desipn  capac- 
iUe*  of  700.  785.  700-1.400,   1,355.   1  400. 

2  000.2.5011.  2.800  and  7.000  BPH.  The  three 
5Undard  pumps  described  in  paragraph  3- 
9  are  used  singly,  in  pairs,  or  in  se- 
ries of  parallel  hookups  of  three  and  four 
pump  unit  combinations.  to  deliver  these 
quantities  of  petroleum  products.  Table  3-6  lists 
the  different  types  of  pump  units  employed  in 
a  bulk  supply  and  distribution  system.  The  pump 
and  manifold  facilities  used  for  the  various  de- 
sign capacities  are  identified  by  their  respec- 
tive code  numbers.  The  numeral  and  capital 
letter  in  parentheses  indicate  the  number  of  pump 
units  and  the  type  of  pump  used  to  meet  capac- 
ity requirements.  This  table,  together  with  the 
following  descriptions  of  pump  and  manifold  facil- 
ities, points  up  the  wide  interchangeability  of 
the  three  standard  pumps. 

a,  Lijadiyig-Piimp  and  Manifold  (Dwg  12-31). 
A  choice  of  two  facilities  is  provided  for  the 


construction  of  loading  facilities  at  all  bulk-re. 
duction  installations  (para  2-14).  The  two  faciU 
ities  have  design  capacities  of  700  to  1,500  BPH 
6-inch  line  (code  123104)  and  2,000  to  2,500  BPH,' 
8-inch  line  (code  123105).  Each  unit  consists  of 
standard  pipe,  couplings,  gaskets,  nipples,  fittings, 
valve  section^:,  pressure-relief  valve  assemblies, 
600-gpm  filter  separators,  and  sediment  strainers 
that  are  required  to  manifold  the  loading  pump 
with  the  pipeline,  the  tank  farm  switching  mani- 
fold,  and  the  loading  facility  (tank  car,  tank 
truck,  class  III  pipehead,  etc.).  The  single-stage 
pumping  unit  (para  3-9c)  is  provided  for  the  700 
to  1,400  bph  installation,  and  the  two-stage 
pumping  unit  is  provided  for  the  2,000  to  2,500 
BPH  installation. 

b.  Pipeline  Pumping  Stations  (Dwg  12-52). 
A  choice  of  three  facilities  is  provided  for  the 
installation  of  main  line  pumping  stations  (par. 
2-12a). 


»  Tablt  ^1-6.  Puinpn 


Pumps  and  manifolds 


and  Manifolds  for  Various  Types  of  EFC^S  Puuid  Unit  FacilitifS 


Design  capacities  in  barrels  per  hour  (BPH) 


353 


700 


Loadinja: 

Pipeline 

(Dwc:  12-52) 
Booster 

^Dwg-  12-31  i 
Flood 

<Dwc  12-::2> 

Tank 

(Dwp  12-:;2) 
Transfer 

(Dvvk:  12-33) 


125201 
(2.AJ 


783 


125202 
(4.A) 


1 2  *J  2 1 1 
(2,C) 


700-UOO 

123104 
(l.C) 


1355 


125203 
{4,B) 


123212 
123213 
i2.C) 


UOO 


2SO0 


70( 


1  .'3105 
'  i.B; 


123221 
(l.C) 

123301 
(l.C) 


123101 
(2.B) 


11?3222 
(1,C) 

123302 
(l.C) 


.23102 
(4,B) 


123--J 
(l.B) 
123303 

n.B) 


123: 

(4.b, 


Not**.  1.  The  pump  and  manifold  I  .  .ities  ar«  identified  by  the  respective  EFCS  code  fTM  5-303). 

3.  Numerals  m  parentheses  indica'.e  the  number  ot  pump  mi;  un;tr  and  the  capi'a!  le:*.?r  identifies  :he  pumping  unit,  namely: 
A.   four-incn.  4.st.-j(?e;   8    six-jnch    ^.sta^'^■.   and  C  'Ux-inLh.  -,. n^le- ^ta?e.    'rlf-primini?.    (b^^e  para  2-9). 


3.  Drawinic  numbers  refer  tn  j2 

Each  facility  is  a  complete  unit  ;>nd  provides 
the  required  number  of  pumping  units  with  mani> 
folding,  valves,  sandtraps»  and  p^e  cleaner  lita- 
tions  neces.-^ary  to  connect  the  pumping  .statio* 
into  4-inch  (code  125201)  355  BPH  design  capac- 
ity. 6-inch  (code  125202)  785  tiPH  de.^ijrn  ca.^ic 
ity.  and  8-mch  (code  125203^  I,  .56  BPH  de.si^ 


'\<jcit}.  rom  !.able  6,  it  will  be  noticed  that 
M:  *  two  four-st:.^  e  pumps  provide  the  355  BPH 

opacity,  '^'our  l.jr-.stage  pumps  provide  the  785 
BPK"  apaci'.y,  and  four  two-stage  pumps  provide 
the  1  jod  EPH  ci^pacity.  Pipeline  pumping  stations 
r  quir  a  .separate  fuel  supply  facility  to  complete 
their  in.^tallation. 
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c.  Booster  Statio7i.s  (Dwg  12-31).  There  are 
three  pump  and  manifold  facilities  in  this  group. 
All  are  designed  for  the  installation  of  booster 
stations  required  to  push  petroleum  products  un- 
loaded from  tankers  on  to  the  marine-terminal 
tank  farm  complex  (para  2-126).  Each  facility 
includes  standard  line  pipe,  couplings,  nipples, 
valve  sections,  and  fittings  together  with  the"* re- 
quired number  of  pumps  for  installation  of  booster 
stations  for  6-  or  8-inch,  8-inch,  and  r2-inch  pipe- 
lines;   Manifolds  may  be  connected  in  parallel 
or    series,    and    the    pump    stages    for  the 
two-stage  pumps  employed  for  booster  stations 
may  be  connected  in  series  or  parallel.  Two  two- 
stage  pumps  in  series  with  manifold  in  series 
installed  in   6-  or  S-inch  lines    (code  123101) 
provide  a  flow  rate  of  1,400  BPH.  Four  two- 
stage  pumps  in  series  with  manifold  in  parallel 
installed  in  8-inch  lines  (code  123102)  providL*  a 
I'low  rate  of  2,S00  BPH.  Four  two-stage  pumps 
in  parallel  with  manifold  in  parallel  installed  in 
12-inch  lines  (code  123103)  provide  a  flow  rate 
of  7.000  BPH.  Booster  stations  require  a  separ- 
ate fuel  supply  facility  to  complete  the!;'  irstaila- 
'  io* . 

Flood  Pump  and  Manifold  (Dwg  12-32). 
Three  pipeline  floou  pum;.  and  manifold  facili- 
t:trs  provide  ail  tht-  essential  materials  for  as- 
-^mbly  of  manifolds  and  pumps  for  G-inch,  785 
BPH  (code  1232U);  8.inch.  1355  BPH'  (code 
12.3212);  and  l2--!ch.  1355  BPH  (code  123213) 
iload  (feeder)  pump  stations  (para  2-12c).  Two 
^injL:le-sta«:e.  self-priming,  pumping  unit^  (para 
'^-Oo  are  used  with  each  size  pipeline. 

^.  Tank-  Pump  and  Manifold  ( Dwg  12-32).  In 
"tfect.  tank  pump  stations  are  supplemental  to 
'ransfer  oump  facilities  (para  2-12f/).  Iti  geizeral, 
•'^^•k  r  ,  ,  .  /manifold  facilities  ,\t^  it. stalled  in 
*>.e  J  p  :ne  '.t  every  other  tank  oi  a  tank  iur.Vi 
■^nn(:'.ang  with  its  switching  manifold.  When 
'Penned  with  the  transfer  pump,  or  separately, 
'^^^y  help  provide  for  the  simultaneous  movement 
''^  products  within  the  tank  farm  or  to  dispens- 
■^vr  faciiitie.s  served  by  the  tank  farm  (Dwg 
*-*^^«).  In  this  group,  three  faciliri^^^s  provide  all 
•  niiiterials  for  assembly  of  the  pumping  station 
''^^^Piete  with  manifold.  The  single-stage,  self- 
i'rimin-  pump  (para  3-Oc)  is  employed  v/it:h  botl. 

^-inch  (code  123221)  700  BPH  manifold  ar.-i 
'l^^iJ^-inch  (cody  123222)  1.400  BPH  man.'rold;  the 
•*-^^<)->taire  pump  (para  is  t^mployed  with  ^ne 

'-inch  (code  123223)  2S,.^:)  BPH  manifold. 


/.  Transfer  Pump  and  Manifold  (Dwg  12-33). 
Transfer  pump  units  and  tank  pump  units  d\ti<A 
onYy  in  their  manifolding.  From  table  3-6,  v,  ! 
be  noted  that  the  design  capacities  are  the  .  '  e. 
Also,  the  same  pumps  are  employed  with  ti:  ler 
installation ;  a  choice  of  three  facilities,  '.  ode 
123301  through  123303,  is  available  for  t^  e  in- 
stallation of  pump  units  with  manifold  prcv  jing 
the  required  rates  of  flow  of  700,  1.400.  or  .i.SOO 
BPH. 

3-20.    Pump  Station  Fuel  Supply 

(Dwg  12-42) 

All  pumping  facilities  in  a  military  j  ipeli'v;  ::ys- 
tem,  except  pipeline   (mainline)   ru'ni[ .j,;  and 
booster  stations,  normally  are  clo>'     -^ou^h  to 
tankage  to  draw  motor  gasoline  fjr  oper  .:ion 
of  their  powerplant  engines.  The  pum.p  s*..'ion 
fuel  supply  facility  is  designed  to  \>    vide  ui' 
es.sential  materials  for  manifold"'.'!^:  a  fuei  ,  .:ot..^n 
tank  to  the  engine  fuel  tanks  of  the  pumpir  ; 
rnits  at  a  pipeline  or  booster  stations.  The.-'.* 
:uel  supply  facilities  are  usually  installed  :it  i^^o. 
lated  locations  which  may  be  several  rnile^;  ixom 
::ny  storage  installation.  Two  sizes  o:  facMides 
are  available;  one  for  two-unit  ^.:o(ie   11-42' 1^ 
pumping  stations  and  the  other  ^vv  four-unit 
(code  124202)   pumping  stat.i  rs.  C:  ch  facility 
consists  of  4-inch  pipe  (grooveii  zy'iUis:  and  pipe) 
sections,  couplingi-,  gaskets,  anr.  ralves  for  con- 
necting one  100-barrel  capacity  (  i'  larger)  bolted 
steel  tank  with  the  pump  manifold;  and  3  4-inch 
pipe,  fittings,  and  valves  for  assembly  of  the 
engine  fuel  supply  manif:'d.  The  tank  is  not 
included  with  either  facil'tv  :u,d  must  be  obtained 
separately  (class  IV.  supp'vi.  '  he  tank  size  will 
depend  on  consumption  rates  and  planned  re- 
supply  intervals. 

3-21.    Switching  Manifold 

(Dwg  12-32) 

A  switching  manifold  vs  an  assembly  of  pipe, 
fittings,  and  valves  use^.  -or  controlling  the  flow 
of  petroleum  products  into,  out  of,  and  within 
a  tank  farm  or  for  manifolding  two  to  four  groups 
of  tanks  (tank  farm  complex)  into  the  pipeline 
system.  This  facility  may  be  used  singly  or  in 
multiples,  with  or  without  tank  pump  or  trans- 
fer pump  manifold  facilities  (para  2-12(/).  From 
an  operating  standpoint  the  control  switching 
manifold  for  a  tank  farm  complex  is  one  of  the 
most  critical  installations  in  the  entire  bulk  sup. 
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/3-32.    Tank  Farm  Complex 

(Dwg  12-08) 

Tank  farm  complex  installations  are  provided 
for  four  logistical  capacities:  40.0,000  barrels- 
600,000  barrels:  800,000  barrels;  and  1,000.000 
barrels.  The  first  three  complexes  are  made  up 
of  two.  three,  and  four  identical  200.000-barrel 
tank  farm  installations  respectively;  the 
1,000,000-barrel  complex  is  made  up  of  four  iden- 
tical 250.000-barrel  tank  farm  installations.  The 


tank  farms  in  each  complex  are  spaced  a  mi 
mum  distance  of  4  miles.  Each  tank  farm  is  « 
plied  by  two  branch  lines  manifolded  to  two 
coming  trunk  pipelines.  Because  of  the  dista"^ 
between  tank  farms,  booster  facilities  are  add^ 
in  each  branch  line  to  provide  the  line  pressu; 
e.ssential  for  adequate  fuel  flow  to  the  tank  far?  \ 
switching  manifold.  Table  3-9  lists  the  facility 
employed  and  the  quantities  required  for  eacK 
standard  tank  farm  complex  installation. 


^'""'"''^  ^--^    Ccnple.    Installations    (D,v,  12-08) 


FacilJty/Installatun 

40 

0.000  Ban 

e! 

600.000  Barrel 

SOO.OOO  Barrel 

^1.000.000  Ba^^ZP" 

QC 
1.036 
6"  line 

QC 
i:046 
8"  line 

QC- 
1.056 
12"  line 

QC- 
2.046 
8"  line 

QC- 
2.056 
12"  line 

QC- 
3.046 
8"  line 

QC- 
3.056 
12"  line 

QC- 
4.04G 
8"  line 

QC- 
4.056 

Tank,  POL              250  BBL  Facility 

w/4"  line                   Dwj?  12-34 

o 

0 

3 

3 

6 

6 

6 

12-  line 
6 

Tank  Farm  Installation: 
200,000  BBL 

250.000  BBL        Dw^r  12-07 

2 

2 

3 

3 

4 

4 

4 

4 

Switching  Manifold  Facility 

Dwfr  12-32 

1 

1 

1 

1 

1 

1 

1 

1 

I 

Booster  Station  Facility: 
1400  BBL 
2800  BBL 

7000  BEL            Owe  12-31 

4 

R 

8 

12 

12 

24 

24 

24 

24 

^ump  Sta  Fuel  Supply  Facility: 
2  unit 
4  unit 

Dw^  12-42 

Pipe  <i  Accessories  Facilicv 

8 

8 

8 

6 

12 

12 

24 

12 

2i 

Tubinjf  .  one  mile 

8 

8 

8 

18 

18 

18 

24 

24 

24 
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I 

1 

2 

2 

3 

3 

o 
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Borrelt  p«r  hour 

100        200       300      400      500        600       700       800       900       1000      1100  i2oo 


Gollont  per  minu1«  -  impellers  in  series  -  4pumps  in  series 


Barrels  per  hour 

!00        200       300        400       500       600       700        800       900       1000       1100  1200 


Gallons  per  minute  -  impellers  in  series  -3  pumps  in  series 


^Figure  6^.  Operating  characteristics  of  a  standard  pumping  etation  for  a 

6'inch  pipeline. 
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a.  Use  of  Larger  Pipe.  If  the  problem  is 
anticipated  and  material  is  available,  the  use 
of  larger  pipe  to  reduce  friction  loss  will  save 
time  and  work  in  that  the  line  will  not  have 
to  be  laid  twice.  A  typical  problem  involving  the 
use  of  a  larger  pipe  size  follows: 

(1)  Problem.  The  friction  loss  in  a  1J86- 
toot  section  of  6  5  8-inch  tabing  must  be  reduced 
to  a  maximum  allowable  head  of  18  feet  under 
maximum  emergency-flow  conditions.  Maximum 
emergency  rate  of  flow  Is  928  BPH.  Determine 
the  maximum  length  of  8  5/  8-inch  tubing  re- 
quired to  reduce  the  head  loss  to  18  feet. 

(2)  P)iyiciples  arid  equations.  Solution  of  this 
problem  is  based  on  the  following  principle:  the 
total  head  or  pressure  loss  in  a  section  of  pipe- 
line, consistin:?  of  two  sizes  of  pipe  in  series, 
i.<  equal  to  the  sum  of  the  friction  losses  for  each 
size  and  length  of  pipe.  This  rule  is  expressed 
in  the  simple  equation: 

F  =  L,  (fj  ^  L,  (f,) 
When: 

F  =  the  total  friction  lo?s  in  feet  of  head, 
L  =  the  length  of  pipe, 
(  =  the  friction  loss  in  feet  of  head  per  1,000 
feet  for  the  specific  type  of  pipe. 

(3)  Solution.  Under  the  conditions  of  the 
problem,  the  total  friction  loss  must  be  no  greater 
*.han  the  maximum  allowable  18  feet  of  head 
iF.:'  18).  The  length  of  8  5.8-inch  tubing  re- 
.'I'J'red.  in  units  of  1.000  feet,  is  represented  by  L,. 
Then  L,  is   the  length  of  6  5,  8-inch  tubing, 
;n  l.OOO  foot  units,  and  equals  1.786-L,.  From 
*    •■'-'ure  6-f>  converting  the  maximum  flow  of  .928 
^•PH  to  650  gpm  and  using  8.415    inches(  (as 
•--er  diameter  of  8  5  8-inch  tubing),  the 'f ric- 
•.•>n  loss  per  mile  is  29  feet.  Convert  this  to 
>of  friction  lo>s  (f,)  per  1.000  feet.  Similarly. 
•     ;i  flow  of  G50  gpm  and  an  inner  diameter 
^-115.  (f.)  is  equal  to  21.8  feet. 

1'8  ^  L,  (5.5)  ^  (l.T8(^  -  L,)  21. S 
'••'^"in^r  tor  L, : 

IS  -  5.5  L,  -  38.93  -  21.8  L, 
16.3  L,  20.93 

\"  1  2^4  thousand  ft.  of  S^s-inch  tubing,  that  is. 
'  --'^•^  ;Vet  .)r  65  .standard  (20-ft.)  sections. 

^'x'^  nt  DnithU  Line's.  If  larger  pipe  is  not 
'•J'^lahle.  friction  loss  can  be  reduced  by  lay- 
^fiditinnal    pipe    parallel  to  the    first  and 
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connected  to  it.  A  typical  problem  involving  the 
use  of  an  additional  looped  line  follows: 

(1)  Problem.  The  conditions  are  the  same 
as  in  a(l)  above.  Determine  the  length  of  double 
line  necessary  to  reduce  the  head  loss  to  18 
feet. 

(2)  Priyiciples  and  equations.  For  solution 
of  this  problem,  use  the  same  formula  as  used 
in  a(2)  above.  However,  before  beginning  the 
solution,  determine  how  to  compute  friction  loss 
(f,)  for  the  length  (Li)  of  double  line.  The 
principle  here  is  that  the  rrte.  of  flow  in  each 
half  of  a  double  line  is  considered  to  be  half 
that  of  a  single  line  of  the  same  length. 

(3)  Solutio7i.  As  previously,  the  total  friction 
loss  must  be  no  greater  than  the  maximum  allow- 
able 18  feet  of  head  (F  <  18).  Length  of  double 
6  5/8-inch  line  required  is  represented  by  Lr- 
Then  L.,  the  length  of  one  6  5/8-inch  lir.e  in 
1,000  foot  units,  equals  1.786-Lt.  To  obtain  f,, 
proceed  as  -follows :  friction  loss  for  the  double 
line  will  be  that  produced  by  half  the  emer- 
gency rate  of  flow  prescribed  in  the  problem* 
or  464  barrels  per  (928-^2).  Therefore  from  fig^ 
ure  6-6.  converting  464  barrels  to  325  and  us- 
ing 6.415  inches  as  inner  diameter,  fi  equals  31 
feet  of  head  per  mile,  or  5.87  feet  of  head  per 
l.OOO  feet  of  double  line  (31^5.28);  and  f,, 
as  before,  equals  21.8  feet  of  head  loss  for  each 
1,000  feet  of  single  line  of  6  5/8-inch  tubing.  De- 
tailed solution  proceeds  as  before,  substituting — 

18  =  L,  (5.87)  -f  (1.786  -  L,)  21.8 
15.9  Li  =  20.93 

L,  =  1.32  thousand  ft.  of  double  line, 
or  132  standard  (20-ft.)  sections  of 
658-inch  tubing  laid  in  two  paralleled 
lines  of  66  joints  each. 

y6'}2.    Spacing  of  Pumping  Stations 

The  most  important  element  in  the  actual  design 
of  military  pipeline  systems  is  that  of  pumping 
station  spacing.  Basically,  the  spacing  is  deter- 
mined by  the  hydraulic  design — that  is,  by  the 
head  loss  in  the  pipe  for  reasons  of  friction  and 
elevation  when  the  line  is  operating  at  the  nor- 
mal capacity  for  which  it  is  designed.  When  the 
line  runs  uphill,  stations  are  spaced  closer.  On 
level  terrain,  spacing  is  wider.  WTiere  the  line 
runs  downhill,  the  spacing  is  widest.  That  mile- 
ages between  stations  are  not  equal  is  of  no  con- 
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sequence.  The  important  factor  is  that  all  sta- 
tions are  in  balance  hydraulically.  This  is  to  say 
that  each  station  in  the  system  must  have  the 
jiame  work  load  to  perform. 

a.  The  design  factors  which  determine  station 
spacing  include — 

(1)  Topographic  features  of  the  pipeline 

route, 

(2)  T.vpe  and  properties  of  the  design  fuel. 

(3)  The  required  suction  pressures,  availa- 
ble head  capacities,  and  other  operating  char- 
acteristics of  the  pumping  units. 

(4)  The  friction  head  losses  for  the  selected 
size  of  pipe. 

b.  The  average  spacing  of  pumping  stations  on 
level  terrain  for  various  sizes  of  pipelines,  based 
on  normal  design  conditions,  appears  in  table  6- 
3. 

6-13.    Modular  Design 

Modular  design  is  a  simplified  graphical  method 
of  locating  pumping  stations  (exceot  station  No. 
1)  and  pressure-reducing  stations.  The  method  is 
essentially  the  solution  of  hydraulic  calculations 
by  means  of  graphs.  The  graphs  required  are 
twoj.  the  profile  of  the  pipeline  route  (para  5- 
11c)' and  the  hydraulic  gradient  triangle. 

a.  ^he  hydraulic  gradient  triangle  is  a  right 
triangle,  constructed  on  the  same  scale  as  the 
profile.  Its  altitude  (ordinate)  represents  the 
available  feet  of  head  pressure  at  the  discharge 
of  the  design  pumping  station.  Its  base  (abscissa) 
represents  the  distance,  in  miles,  that  the  dis- 
charge iiead  can  move  fluid  against  the  friction 
in  the  pipeline  at  the  normal  design  rate  of 
rlow  on  level  terrain.  The  hypotenuse  of  this  tri- 
angle, the  resultant  of  a  vector  diagram,  is  the 
hydraulic  gradient.  This  gradient  represents  the 
rate  of  head  loss  due  to  friction  for  a  specific 
size  of  pipe,  carrying  a  specific  fluid,  at  a  specif- 
ic rate  of  flow.  If  any  factor — pipe  size,  liquid, 
or  rate  of  flow — is  changed,  a  new  triangle  must 
be  constructed. 

6.  Generally,  when  this  triangle  is  applied  to 
the  pipeline  profile,  with  the  right  angle  corner 
on  the  location  of  one  pumping  station  and  with 
the  bnse  parallel  to  the  base  of  the  profile,  the 
point  at  which  the  hypotenuse  (hydraulic  qradi- 
ent)  or  its  extension  intersects  the  profile  will 
be  the  maximum  distance  to  t\  1  next  pumping 
station. 


c.  When  tactical  considerations  dictate 


permanent  construction  of  military  pipeline 

on  m 
Piete 


tems,  or  as  time  permits,  results  based  ori 


lar.  design  should  be  verified  by  complet^^^' 
draulic  analysis.  ^  V- 


6-14.    Construction  of  the  Hydraulic  Gr:»j- 
Triangle 

The  triangle   is  constructed   from  tran.spar^ 
sheet  plastic,  cardboard,  or  paper  thick  ^noii  k 


so  that,  after  trimming,  each  edge  can  be 


as  a  straightedge.  A  sample  construction  of 
typical  hydraulic  gradient  triangle  is  illu.strateti 
below. 

a.  Problem.  Construct  the  hydraulic  gradient 
triangle  for  a  pipeline  v/ith  normal  design  capa^! 
ity  of  785  barrels  per  hour.  Standard  4-inch,  four, 
stage  pumping  units  and  6  5/8-inch  (6.41.5.inch 
inside  diameter)  tubing  will  be  used.  The  de.sipr. 
head  capacity  of  each  pumping  unit  is  465  fee. 
of  head.  The  pipeline  profile  h'as  the  followinjr 
scale:  vertical,  1  inch  equals  200  feet;  horizon- 
tal, 1  inch  equals  2  miles. 

b.  Solution,  The  triangle,  with  a  90'  angle  at 
A,  is  constructed  as  follows: 

(1)  Altitude.  The  altitude.  AB,  of  the  tri- 
angle in  figure  6-8  is  drawn  to  the  same  scale  a.<5 
the  vertical  scale  of  the  pipeline  profile.  Its 
height  represents  the  available  fluid  head  in  feet 
at  design  rate  of  flow  at  the  pumping  station  dis- 
charge;  it  is  graduated  in  suitable  units,  usually 
10  feet.  Since  design  capacity  calls  for  only  three 
pumps  to  operate  at  one  time  in  the  pumping  sta- 
tion, the  available  head  capacity  will  be  three 
times  the  bead  capacity  of  a  single  pump,  or 
1,395  feet  (465  X  3).  This  is  the  altitude  of  the 
hydraulic  gradient  triangle.  To  scale,  its  altitude 
will  be  6.975  inches. 

(2)  Base.  The  base,  AC,  of  the  triangle  in 
figure  6-8  is  drawn  to  the  same  scale  as  the  hor- 
izc  :al  scale  of  the  pipeline  profile.  Its  length 
r*^:' resents  the  distance,  in  miles,  that  the  avail- 
able discharge  head  of  the  pumpinj  station  can 
nir*  .i;e  fluid  at  normal  design  rate  of  flow  on 
le  Train.  This  length  is  determined  by  di- 
viding .Se  available  head  of  the  pumping  .station 
by  the  frivition  loss  per  mile,  for  the  specific  tub- 
ing, at  th'  specified  design  flow  rate.  For  the 
purposes  of  this  problem,  the  friction  lo-s  in  6- 
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6-36.  Tank  Farm  Punps  and  Manifolds 

As  previously  stated,  transfer  pumps  (para  3- 
19/)  and  tank  pumps  (para  3-19eX  operated  to- 
gether, or  separately,  provide  for  the  movement 
of  petroleum  products  into,  out  of,  and  within 
tank  farms.  Also,  flood  pump  units  (para  Z-ldd) 
are  used  in  those  tank  farms  where  the  required 
suction  pressure  (20  psi,  para  6-6)  at  the  pipe- 
line pumping  station  cannot  be  obtained  by  grav- 
ity flow.  Layout  and  manifolding  for  various  ca-  • 
pacity  tank  farm  pump  units  are  shown  in  TM 

5-  302.  It  is  to  be  noted  that  tank  pump  units 
(when  used)  are  located  close  to  the  tanks  with 
which  they  are  connected;  transfer  pumps  and' 
flood  pumps  (when  used)  are  located  as  close' as 
possible  to  the  tank-farm  central  switching  man- 
ifold. 

6-  37.   Switching  Manifolds 

a.  Standard  Installations.  Necessary  switching 
manifolding  (para  3-21)  for  various  sizes  of  tank 
farms  and  tank  farm  complexes  are  shown  in 
TM  5-302.  Minor  modifications  depending  upon 
site  conditions  and  possibilities  for  gravity  flow 
may  be  necessary.  The  size  of  pipe  used  in  the  , 
manifold  depends  on  the  number  and  capacity 
of  the  tanks  in  the  tank  farm  or  complex  and 
the  size  of  the  servicing  pipeline.  For  large  tank 
farms,  and  at  marine  (base)  terminals  where 
large  tankers  unload,  use  8-  or  12-inch  manifold 
and  yard  pipe.  For  smaller  district-  and  head- 
terminal  tank  farms,  use  6-  or  8-inch  pipe. 

b.  Design. 

(1)  Normally,  the  first  tanks  in  a  tank  farm 
:rre  connected  by  standard  manifolding  so  that 
■  iu?  connecting  lines  to  each  tank  may  be  extend- 
ed ojid  additional  tanks  can  be  added  to  each 
iii;-,  proper  use  of  pipe,  fittings,  and  valves. 
The  grc-^ps  of  tanks  on  each  line  are  then  treated 
as  a  single  tank,  as  illustrated  in  figure  6-21. 

(2)  Specially  designed  manifolds  will  be 
found  necessary  in  designing  some  large  tank 
farms  and  tank  i  ^rm  complexes.  They  can  be 
made  up  of  parts  cf  combinations  of  standard 
switching  facilities,  supplemented  by  additional 
items  as  required.  To  avoid  a  complete  break- 
down of  the  pipeline  system  when  damaged  by 
the  enemy,  each  tank  farm  in  a  large  complex 
may  be  supplied  by  two  branch  lines,  separately 
manifolded.  Such  tank  farms  are  dispersed  as 
•  ieacribed  in  paragraph  3-32  No  dispersion  is  re< 


Figure  6-1 Extra  tanks  connected  to  a  standard 
manifold  for  additional  capacity. 

quired  within  a  tank  farm,  other  than  normal 
tank  spacing,  unless  it  contains  all  tankage  in 
a  theater  or  area.  In  such  cases,  the  tank  fariti 
should  be  split  and  dispersed  to  two  location*^. 

c.  Layout.  * 

(1)  Manifold  location.  Locate  the  switching 
manifold  at  a  low  point  near  the  center  of  the 
network  of  tank  farm  piping  with  rising  grades 
to  all  tanks  wht^re  possible.  Minimum  distance  to 
any  tank  should  be  250  feet. 

(2)  Service  lines.  For  simultaneous  receipt 
and  delivery,  as  well  as  transfer  to  fuel  between 
tanks,  provide  two  service  lines  to  banks  of  tanks 
for  handling  of  each  type  of  fuel. 

(3)  Tank  lateral  lines.  Locate  lateral  lines 
to  run  about  40  feet  to  one  side  of  a  tank.  They 
should  not  run  directly  to  a  tank;  line  expansion 
and  contraction  may  distort  tank  plates  and  cause 
leakage.  ^Make  tank  connections  from  the  lateral 
line  through  a  90°  elbow  or  tee  and  an  appropri- 
ate length  of  pipe>  Plan  tank  erection  so  that  the 
tank  outlets  will  permit  such  connections. 
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(4)  Main  tayik  valves.  The  branch  lateral 
line  to  ejich  tank  should  be  equipped  with  two 
valves:  one  outside  the  firewall,  and  the  other 
(called  the  skin  va'lve)  as  close  to  the  tank  as 
possible.  Use  only  steel  valves  on  tank  shells. 

(5)  Tank  faryyx  piping.  All  piping  within  a 
firewall  should  be  API  STD5L  pipe,  not  tubing' ; 
when  feasible,  piping  should  be  welded.  Keep  pip- 
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ing  within  firewalls  to  an  absolute  minimum. 

(6)  Fire  protection.  When  pun:ps  and  mani- 
folds lie  within  the  drainage  path  of  upgrade 
tanks,  construct  diversion  ditches  across  the 
drainage  path  so  as  to  carry  any  spillage  from 
tanks  around  and  away  from  them.  DO  NOT  en- 
close manifold  and  pumps  in  a  firewall  or  re- 
vetment, because  explosive  vapors  may  collect. 


Section  V.  TANKER  UNLOADING  FACILITIES 


6*38.  Background 

As  previously  discussed  (para  2-9),  either  ship- 
to-shore  or  dockside  facilities  in  either  protected 
or  unprotected  waters  may  be  employed  for  un- 
, loading  tankers.  The  design  effort  needed  for  un- 
loadin:?  facilities  depends  on  the  conditions  at  the 
terminal  site.  The  availability  of  existing  tanker 
berths  is  a  controlling  factor.  Ports  are  prime 
military  targets,  and  it  is  possible  that  such  fa- 
cilities may  not  be  used  for  ^unloading  tankers  in 
the  future.   Offshore   unloading   facilities  will 
probably  be  used  instead,  with  the  connecting 
Lr.es  coming  in  over  the  beach.  If  port  facilities 
urs  used,  the>^  may  require  rehabilitation  or  it 
may  be  necessary  to  construct  new  ones.  Staff 
'evei  planning  in  the  design  of  unloading  facili- 
ties fthouid  include  consideration  of  the  foUow- 
ir^;^  variables: 

(I.  Total  requirements  for  POL  products  on  a 
•weekly  or  monthly  basis,  includ-'iig  the  neces- 
sary theater  build-up. 

The  draft  and  size  of  the  largest  tankers 
likoly  to  be  used  to  transport  the  required  bulk 
POL 

The  urgency  (or  speed)  of  offloading.  This 
^av  or  may  not  be  critical,  depending  on  the  tac- 
■•'Cal  .situation  or  possible  demurrage  on  tankers, 
'n  .general,  the  facility  should  be  designed  to  un- 
'•>iui  the  largest  tanker  expected  to  use  the  fa- 
•v'ity  in  le.ss  than  24  hours,  including  moorin;? 
*'-'.e.  Standard  facilities  for  dock  lines,  subma- 
"'f"'^'  lines,  and  pump  stations  are  described  in 
:'=^racraphs  3-17.  3-18,  and  3-19. 


6-39. 


uocation 


^T^ntrnl.  In  determining  the  location  of  tank- 
'■J  -nloading  facilitiei.  the  requirements  of  the 
•"^'Jpply  and  Maintenance  Command  must  be  co- 
^^rdir.ated  with  those  of  the  Navy  and  transpor- 
''*^i'^n  commands.  To  protect  against  the  hazards 


of  nuclear  weapons  and  of  fire  resulting  from 
enemy  action,  and  to  avoid  port  congestion,  the 
tanker  unloading  facilities  should  be  removed 
10  to  15  miles  from  other  port  installations.  Pro- 
tection from  enemy  submarines  should  be  taken 
into  account.  When  possible,  a  site  shoiild  be  se- 
lected, where  burning  fuel,  flowing  with  a  river 
or  tide,  cannot  spread  fire  to  other  facilities.  A 
location  in  a  fairly  well  protected  cove  is  prefer- 
able. In  all  cases,  the  variables  associated  with 
tanker  mooring  facilities  (par.  6-40)  should  be 
taken  into  consideration, 

b.  Offshore  Unloading  Facilities. 

(1)  Onshore  factors.  The  offshore  unloading 
facilities  should  be  located  in  an  area  with  suf- 
ficient room  for  an  onshore  construction  trace 
1,500  feet  desp  (measuring  from  the  shoreline)  ' 
and  180  fe«t  v/ido.  Thjs  area  .should  not  have  a 
change  of  sl.;;;cj  J  as  opposed  to  slope  itself)  of 
greater  than  5  percent.  The  slope  (grade)  of 
the  trace  must  be  within  the  capability  of  the 
construction  equipment.  Sufficient  space  (in  ad- 
dition to  that  needed  for  the  trace)  should  also 
be  available  for  construction  of  a  booster  pump 
station  and/or  storage  tanks.  •  . 

(2)  Offshore  factors.  Offshore  unloading  fa- 
cilities  should  be  located  at  a  site  suitable  for 
construction  of  submarine  pipelines  (par.  6-42) 
and  tanker  moorin:?  facilities.  Bottom  contours 
and  topography  should  not  have  a  change  in 
slope  greater  than  5  degrees  in  order  to  prevent 
pipeline  damage.  Variables  affecting  mooring  de- 
sign are  covered  in  paragraph  6-40. 

6-40.    Tanker  Mooring  Facilities 

a.  Design  Factors.  Tanker  moorin:js  must  be 
safe  for  the  largest  tanker  that  will  use  the  fa- 
Jility  (table  6-5).  There  must  be  at  least  10  feet 
of  water  under  the  ship's  keel  for  a  radius  of 
1  2  mile  at  low  tide  to  allow  room  for  maneuver- 
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CHAPTER  10 
PIPELINE  PUMPING  STATIONS 


10-1.    Site  Selections 

:i  ^'oleotinj?  a  site  for  each  pumpin^^  station  in  a 
lo.r.e  sy?t^^rn,  the  following  factors  must  be 
.li  tiered: 

0,  The  site  m\\^:  be  located  within  the  lim- 
it.s  of  the  hydraulic  desij-n  of  the  pipeline  (para 
6-12). 

There  mu>t  be  suflicient  space  to  permit 
proper  location  of  facilities  so  as  to  reduce  fire 
hazards  and  meet  security  requirements. 

c.  The  aite  must  be  so  located  as  to  allow  fuel 
vapors  to  urrv.^  .'v-.^yj'rnrr:  the  pumping'  station 
and  not  gather  in  low  pockets  in  the  surround- 
in'^  area.  Gasoline  vapor  is  heavier  than  air.  It 
settles  near  the  ^^round  and  flows  downhill,  form- 
:n^'  vapor  pools  in  low  areas  unless  dispersed  by 
wind.  These  vapor  pools  present  fire  and  explo- 
sive hazards. 

lL  The  site  shouid  be  located  to  take  the  best 
pos.^ible  advanta^^e  of  natural  cover  and  con:eal- 
ment.  thereby  reducing  the  amount  of  artificial 
f-aniouflaKe  neeiied. 

10-2.  Layout 

Lavout  plans  for  each  pumpin:?  station  are  the 
responsibility  of  TASCOM  headquarters.  Such 
plan.s  jzive  the  location  of  tanks,  pumps,  and 
manifolds,  with  each  component  numberetl  in  con- 
fcrniity  with  standard  fEFCS.  TM  5-302)  plans. 
Modifications  of  this  .standard  plan  for  .special 
nnrpo.ses  may  be  furnished  in  the  TASCOM  plan, 
in  addition  to  copies  of  the  plan  furnished  the 
cwi-.strMctinjr  unii,  copies  also  will  be  provided 
:ho  operating  unit  for  use  by  the  dispatcher  and 
ih^  operator  of  each  pumping  station,  with  the 
remaining  copies  being  filed  at  TASCOM  head- 
'l".;.r!:ers. 

7.  Srac^r^^j.  Troop  quarters  and  pump  inst:il!a- 
iM.s  !-nu>t  be  separated  by  at  least  100  feet  to 
icssen  noi.se  and   safety   hazards.   For   secur  ^y 


reasons,  the  separation  should  not  be  more  than 
200  feet.  The  station  fuel  supply  storage  tanks 
should  be  s"^  located  as  to  afford  proper  vapor 
drainage  an  ^o  permit  gravity  flow  of  fuel  to 
the  pumps.  Installations  and^pumps  must  be  so 
situated  as  to  allow  trucks  and  handling  equip- 
ment ready  access  without  interference  with  pip- 
ing and  manifold. 

6.  Facilities,  Shelter  must  be  provided  for  the 
6-  to  lO-man  operating  crews  at  each  pumping 
station,  as  well  as  administrative,  messing,  and 
latrine  accommodations.  Pipeline  station  crews 
usually  will  live  in  tents  at  the  start  of  opera- 
tions, unless  structures  are  available  on  the  site. 
The  construction  of  prefabricated  or  temporary 
structures  will  depend  on  the  permanence  of  the 
pipeline  and  on  the  availability  of  construction 
material.  Facilities  normally  are  designed  for 
probable  occupancy  of  12  months.  In  the  future, 
possible  nuclear  warfare  may  dictate  that  cer- 
tain structures  be  placed  underground  for  pro- 
tection. 

10-3,    Pump  Sheds 

Normally,  no  pumping  station  building  is  iC'iUired 
when  the  pipeline  is  constructed.  However,  when 
the  climate  makes  protection  necessary,  sui  cable 
shelter  may  be   built   during  the  construction 
phase.  A    prefabricated,   paneiizeu  storehouse- 
type  20  X  50-foot  TOE  building  or  similar  struc- 
ture may  be  used  as  a  pump  shed.  If  such  pre- 
fabricated structures  cannot  be  obtained,  sheds 
may  be  constructed  of  salvage  materials.  Roof 
supports  and  the  roof  itself,  if  possible,  should 
be  fire  resistant;  and  the  roof  should  '  i  at  least 
3  feet  from  the  floor.  Salvaged  pipe  may  be 
used  for  the  framework  of  expedient  sheds.  Sides* 
are  left  open  for  vapor  drainage.  In  bad  -N^eather, 
the  windward  side  may  be  screened,  but  a  space 
of  at  least  a  foot  must  be  left  between  the  floor 
and  the  bottom  of  the  screen  for  air  circulation, 
to  prevent  accumulation  of  fuel  vapor. 


